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en the heat balance calls for steam 
drive, or variable speed is important, 
Elliott turbines fit the picture. Elliott 
ompany’s line of mechanical drive 
urbines covers the complete range of 
sizes required by power plant auxili- 
aries; steam conditions up to 600 Ib. 
gage and 750 deg. F.; gears, built-in 
or separate, when required; from small 
single-stage turbines up to large multi- 
stage, high-efficiency turbines, such as 
those illustrated at the right. 





Elliott engineers know how to fit the 
turbine to your needs and conditions, 
and how fo attain both high efficiency 
and maximum dependability. Rugged- 
ness is a characteristic of Elliott tur- 
bines, both multi-stage and single-stage. 

We also build all-Elliott turbine-gen- 
erator units from small sizes to around 


10,000 kw. 


Should the type of drive be in 
doubt, we'll be glad to lend our 
experienced advice. Details on 
Elliott motors and turbines are 
available for the asking. 
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Marshall C. Stone 
vice president an 

general manager, 
Pacolet Manufac- 
turing Company. 
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Ste Pacolet Manufacturing Company has cut steam 
costs from $0.349 to $0.237 per thousand pounds by 
the installation of Iron Fireman pneumatic spreader 
stokers. This reduction of 32% in steam costs. amounts 
to fuel savings of $14,784 a year, according to Marshall 
C. Stone, vice president and general manager, who adds; 
“The investment will be self-liquidating in a short time.” 
Facts speak louder than claims. Iron Fireman makes 
no premature claims as to what it can do for you, but 
Iron Fireman equipment has made such outstanding 
achievements in so many industrial plants that we do 
urge you to ask us for a survey and recommendation. 
Each boiler room has peculiarities of its own, of course, 
but the Pacolet job is in many ways a remarkable 
example of modernization. 

There are three B & W Vertical Baffled boilers rated 
at 266 h.p. at 145 pounds pressure. These boilers are 
38 and 40 years old. One boiler had been out of com- 
mission for 15 years. The boilers are now operating at 
77.5% efficiency with a processing load. Two boilers 
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operate at 110% of rating with a process- 
ing load in summer, and in winter with a 
heating load in addition to the processing 
oad, they operate at 165% of rating. 

In addition to the fuel saving, consider- 
able labor cost has been eliminated in the 
handling of coal, because the coal is fed 
directly from the coal bunker outside the 
boiler room. 

The diagrammatic drawing shown below illustrates 
learly how the Iron Fireman PS stokers function. The 
pictures at the left are actual views of the Pacolet Man- 
facturing Company boiler room. 

We ask that you, in the interest of fuel conservation 


The handsome Pacolet Manufacturing Company 
plant, New Holland, Ga., where Iron Fireman 
spreader stokers have cut steam costs 32% and 
are effecting annual cash savings at the rate of 
$14,784. 


and increased plant efficiency, as well as your own 
profits, give Iron Fireman an opportunity to show what 
can be done for you. Iron Fireman Manufacturing Co., 
Cleveland, Ohio; Portland, Oregon; Toronto, Canada. 
Write or wire 3323 W. 106th Street, Cleveland, Ohio. 


IRON FIREMAN 


Automatic Coal Stokers 
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The loss to production of the 15,000 


workers killed or injured every day 
means fewer ships, tanks, planes 
guns, and other necessary war mate- 
rial. To reduce this loss of Manpower 
this Company has subscribed +o the 


National Safety Council’s War Produc- 


tion Fund to Conserve Manpower 
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PROTECT PERSONNEL AND 
PRODUCTION WITH... 


Safety-enclosed Switchgear 


ANGEROUS “spiderweb switchgear” like this 

originates as strung-out, open-type switch- 
gear, and grows more dense and more dangerous 
every year that additional devices are added. It 
often adds up to power interruptions and accidents to 
personnel. 

That’s why compact, safety-enclosed switchgear 
is going not only into today’s new and enlarged 
plants but also into scores of existent plants to 
replace exposed, open-type assemblies. Industry 
knows that its job is far too big—and its man power 
too precious—to trust in haphazardly exposed 
devices. 

Today you can select, order, and install safety- 
enclosed switchgear in less time than ever before, 
because General Electric has standards to fill your 
needs. Standard load center unit substations, too, 
consisting of metal-enclosed switchgear and Pyranol 
transformers. Scores of war plants have kept in step 
with swelling power needs by installing these safe, 
compact, factory-assembled units instead of danger- 
ous open-type assemblies. They give you long-term 
safety and dependability—save tons of vital 
copper: 
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THIS DANGEROUS AISLE 
LINED WITH LIVE COPPER 
WAS WIPED OUT.... 


..»» WHEN THIS MODERN 


SAFETY-ENCLOSED 
SWITCHGEAR WENT IN 


... because metal-clad includes breakers and all 
associated equipment— instrument transformers, buses, 
and connections—in one safe, compact “package.” 


This simple, one-line diagram enabled us to put our switchgear factory 
right to work on the safety-enclosed units shown at the right. 
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SAFETY-ENCLOSED UNITS LIKE THESE CAN 
BE INSTALLED . . . QUICKLY 


With the one-line diagram of the electric system, 
General Electric engineers helped select standard 
switchgear that filled every requirement. It took a 
relatively short time to manufacture the standard units. 
They were shipped complete—on arrival, they had 
only to be set in place and connected. 


The modern metal-clad switchgear with vertical-lift 
breakers took over the load, the old open-type apparatus 
was removed, and power was continued without 
interruption, 


Safety-enclosed unit substation, includ- 
ing Pyranol transformer and drawout air 
breaker equipments, installed indoors 
at a load center. 






. . . AND WITH TONS LESS COPPER 


These metal-clad switchgear units took only 47 
pounds of copper each—less than one-fourth as much 
as open-type assemblies for the same job. This is 
because compact, metal-clad construction does away 
with the many long, strung-out copper interconnec- 
tions of open-type switchgear—replaces them with a 
few short ones. Also because copper disconnecting 
switches like those on the opposite page are entirely 
eliminated by modern, vertical-lift breakers that 
can, be quickly and easily connected and discon- 
nected from the main buses. 


Unit Subs Save Still More Copper 

What’s more, you can save immense amounts of 
cable copper by installing safety-enclosed unit sub- 
stations—including metal-enclosed switchgear and 
Pyranol transformers—right at the center of the load 
area. Power can then be distributed to load centers 
at relatively high voltage. This means short sec- 
ondary cables—and tons of copper saved. 

Ask the nearest G-E office about standard G-E 
switchgear and unit substations. You can save 
time and copper, and get a new high degree of oper- 
ating dependability and safety. General Electric, 


Schenectady, N. Y. 
The Navy “E”, for Excellence, hos 
been awarded to 92,780 General 
Electric employees in six plants 
manufacturing naval equipment, 
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L 
Based on saving only 25 Ibs. of 
steam per hr. per trap, the boiler 
metal necessary to generate this 
much steam would be ten or more 
times that used in the trap. 
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68 5000-ton tankers would be re- 

quired for the oil that could be 

saved by 100,000 Armstrong Traps. 
e 

The coal that could be saved would 

be that carried by a train of 14,000 

cars — seven tons per 14 Ib. trap! 
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WRITE FOR 


/ The Armstrong Steam Trap 
Book, a valuable guide to 
good condensate drainage 
practice. For additional 
helpful trap maintenance 
and hookup data, ask for 
new Service Guide. 





“Lae fuel-saving, labor-saving, money-saving 
advantages of Armstrong Steam Traps, important to pros- 
perity in peacetime, have become vital weapons in wartime. 









Based on conservative records of steam savings secured by users of 
Armstrong Traps, it is estimated that 100,000 Armstrong Traps would 
make the following contributions to the war effort: 

SAVE 14,000 carloads of coal in one year of 12 hour days. 

OR, save the oil carried by 68 5000-ton tankers. 

SAVE ten or more times their weight in boiler metal. 


SAVE 100,000 man days a year in maintenance and operation alone, 
with no attempt made to estimate manpower savings made possible 
throughout a plant where the output of steam-consuming units is 
increased from 10 to 33% and more. 


ADD to these advantages, the increased production, higher tempera- 
tures and closer control of processing made possible by Armstrong 
Traps and you'll agree they will help you get all-out output. 


There is an Armstrong Representative near you to discuss 
your condensate drainage requirements, or write direct. 


ARMSTRONG MACHINE WORKS 
810 Maple Street . Three Rivers, Michigan 
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BETWEEN OILINGS, THIS 
OIL FILM MUST PROVIDE 
“BOUNDARY LUBRICATION” 














HOW TO 
SOLVE 


Save Production Time Here! 


PROBLEM: That red film of oil you see on the 
journal above is ample—at the time 

the bearing is oiled. But before the next applica- 
tion, the oil will drain off. Just a tissue-thin film 
— boundary lubrication — will remain. If you use 
ordinary mineral oil the film may not stand up. 
Metal-to-metal contacts between journal and bear- 
ing may result. Bearings fail. Im- 

portant machines stop producing. 


A # SW fa R: There is an oil specially made to meet 

this problem. It is called Gargoyle 
Vactra Oil. It has an extremely tenacious, persis- 
tent film that resists wiping action and rupture 
even when a film of microscopic thickness remains. 
Wear, temperature rise and power consumption 
are minimized with an extremely small supply of 
this oil. You are assured dependable operation and 
economy, too. 


SOCONY-VACUUM OIL COMPANY, INC.—Standard Oil of N. Y. Div. » White Star Div. + Lubrite Div. * Chicago Div. 
White Eagle Div.» Wadhams Div.+ Southeastern Div. (Baltimore) » Magnolia Petroleum Co. » General Petroleum Corp. 








CALL IN SOCONY-VACUUM 


Operating Problems 
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protect your production with this maintenance plan 


Planned motor maintenance, keyed to today’s loads and conditions, saves 
vital hours of production time by forestalling future breakdowns and delay. 
In replacing hit-or-miss motor servicing with a regular schedule of trouble- 
prevention, you’!l find real help in G-E Motor Fitness Manual. 

The check list (right) tells what to do. The Manual tells how to do it, using 
well-proved methods that save time and help assure long-lasting motor 
service. 

And, of course, your local G-E Motor Representative is always ready to 
aid you in putting these suggestions into practice, or in getting the new 
motors you may need for essential wartime jobs. 


General Electric, Sec. G750-152 
Schenectady, N. Y. 


Yes, send me a copy of “‘Motor Fitness Manual,” 
GED-1017. 


Company 
Address 











OTOH GARE 


HERE’S WHAT TO DO! 


1. Make sure that motors are selected to match the job. Install 
motors so they are properly aligned with the driven load and are 
easily accessible for regular inspection. 


The G-E Motor Fitness Manual tells how 


Keep motors free from dust and dirt. Establish a definite 
cleaning schedule. 


The G-E Motor Fitness Manual tells how 








Be sure that lubrication is frequent enough to take care of 
increased production. See that employees are instructed as to 
proper methods. Also guard against over-lubrication. 


The G-E Motor Fitness Manual tells how 


A general overhauling of hard-worked motors will add years 
to their life. If your motors haven’t had an overhaul in the last 
year, try to arrange your production schedule to permit one as 
soon as possible. 

The G-E Motor Fitness Manual tells how 


IF YOU NEED NEW MOTORS for important war work, check with your 
G-E Motor Representative on how to get Tri-Clad motors quickly. 


The Navy “E”, for Excellence, hos 
been awarded to 92,780 General 
Electric employees in six plants 
manufacturing navol equipment. 
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TRI/CLAD MOTORS 








IT TOOK A-E-CO TAYLOR 
- STOKERS TO LICK THIS 
TOUGH PROBLEM! 

















OPERATING 











f BEFORE YOU BUY ANY FUEL FIRING EQUIPMENT 
CONSIDER EACH OF THESE 12 FACTORS 


1. RELIABILITY —the abilityto operate with mini- equipment, Long atid change of power 
mum outageand minimum standby equipment. . Service demand: 


2. CAPACITY—the = ig ate eign 8. FUEL FLEXIBILITY—the ability to burn effi- 
prime capacity ratings, with sufficient reserve ciently and easily fuels from many sources 
capacity for emergencies. having widely varying characteristics, 

3. MAINTENANCE—the ability to te con- 
tinuously minimum repair costs, 9. REFUSE DISPOSAL—the ability to economi- 

wae cally eliminate ash or refuse and the opportuni- 


shit to fotiow the steam ties of disposal at low cost, no cost, or profit. 


4. FLEXIBILITY—the re 
dema | upward or downward oes Quickly ° 
sacrificing efficiency. 10. STACK DISCHARGE—the practical elimi 
cal of “smoke nuisance” without presi 


‘ 11. SPACE REQUIREMENTS—the ability to con- 
form to existing or future space limitations, to 
short and wide or long and narrow furnaces, 
Also the accessibility of component parts for 
maintenance and operation. 


OBSOLESCENCE — the adaptability of the 
equipment toward possible future moderniza- 
tion with minimum of complication and outage. 











This Bailey Boiler Control Panel serves 
multi-fuel fired boilers in a Steel Mill. 





War STRATEGY 
POWER ENGINEERS 


1. Make Full Boiler Capacity Available 


2. Conserve Fuel and Man Power 

3. Prepare to Train New Operating Crews 

4. Take Steps to Insure Continuity of Service 

5. Protect Men and Equipment Against Accidents 


¥% Our fighting forces will win the war if our productive 
forces do not lose it by delivering” too little and too late.” 
Every Power Engineer should map his war strategy now. 
We offer the following suggestions; 


1. Make Full Boiler Capacity Available—by cleaning 
and repairing boilers and furnaces, by providing sufficient 
natural or mechanical draft, by continuously maintaining 
excess air at the minimum economical value, by careful 
fuel selection, and by basing both manual and automatic 
Operation on accurate measurements. 


2. Conserve Fuel and Man Power—by use of a coordinat- 
ed boiler control for combustion, feed water, superheated 
steam temperature, heater and storage tank levels. The com- 
bustion control system should automatically make any read- 
justments necessary to maintain maximum fuel economy. 


3. Prepare to Train New Operating Crews—by writing 
a clearly worded schedule of operator's duties, by reduc- 
ing operation to its simplest form through the use of 
meters and control. 


4. Take Steps to Insure Continuity of Service—by 


setting up a schedule for routine inspection of power 
equipment, by improving and coordinating operation to 
avoid unnecessary strain on any of the units in the system. 
Complete combustion control and properly applied feed- 
water control systems are of great aid in maintaining 
uniform safe operation. 

5. Protect Men and Equipment Against Accidents—by 
the addition of interlocks and alarms to the boiler control 
system. Serious accidents resulting from fan failure, flame 
failure, high or low water levels, and other unusual condi- 
tions may be avoided by these devices. 

It is hoped that the foregoing suggestions may give you 
some help in formulating a war strategy which will help 
to keep your plant out of the “too little and too late” 

group. We shall be glad to make specific recommenda- 
tions on how to include metering and control equipment 
in your war strategy. A-82 


BAILEY METER COMPANY 
1040 IVANHOE ROAD, CLEVELAND, O 
Bailey Meter Company Limited, Montreal, ths 


BAILEY METER CONTROL 
She Complete Combustion Control System 


BOILER METERS © MULTI-POINTER GAGES e FLUID METERS @ RECORDERS e SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL e FEED WATER CONTROL 
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DEARBORN ENGINEER Works wih ieiiions 


Hr: knows your water because he lives and works where 
your plant is located. He is quick to detect trouble which is 
aggravated by the use of the wrong treatment. He is equally quick 
to detect trouble caused by incorrectly using the right treatment. In 
fact, he’s an expert in preventive treatment to avoid trouble. This 
preventive treatment starts by knowing your water and concludes 
with installing and servicing the proper method of control. Over 
8000 power plants of every steam producing capacity in all parts 
of the country depend upon Dearborn service. 


with water... 


To be of greatest assistance to you, the Dearborn Engineer 
is purposely located nearby so that he may be in your plant quickly 
in an emergency and frequently on regular calls for consultation 
and check. Back of him is the experienced Dearborn laboratory to 
supply the facilities for developing corrective measures and to de- 
sign the system of control. If you are not already using this service, 
write to us... we'll gladly arrange for the Dearborn Engineer to 
callon you. DEARBORN CHEMICAL COMPANY, Dept. F,310 S. 
Michigan Ave., Chicago. 
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0., scope: Fabricated Piping...for 


a 
at) 4 . . ° 
va\\|\ am “4 steam, water, air, oil, gas, chemicals 


, Random mill or cut lengths, bent, 
coiled, welded, flanged, threaded. 
Valves, Pipe Fittings. 


es | 


PORT ME meen scoveorenenninctamnene 


In brief: anything in tubular or 
plate steel fabrication. 


Our customers: United States of 
America and Allied Nations. 


Send us your inquiries. 


‘tell AVA AE ALLL AALS 








THE FLORI PIPE COMPANY ST. LOUIS, 
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[Anatomy of 


WARTIME 
V-BELT 


Maintenance 


You'll find this Cutaway of the new, 
advanced Texrope Super-7 well 
wotth a Moment’s Study... for 
how it’s Built tells you a Lot about 
how to Care for V-Belts — what- 
ever “Make” you Use! And proper 
Care of the rubber V-belts driving 
around 70% of America’s produc- 
tion machines is a Wartime must! 


/- i Lede 


wn 


MUSCLE . . The 50% stronger cords and 
20% more cords produced by the Flexon 
process give the new Texrope Super-7 extra 
muscle, To protect the pulling strength ot 
your V-belts — regardless of their brand — 
keep them pulling steadily. ..without the 
slipping and grabbing that can jerk the life 
out of V-belts, That means keeping proper 
tension, Good rule-of-thumb for measuring it: 
“When struck with the hand, properly taut 
V-belts have an alive springiness.” 





Free! 


Every engineer and 
executive should have 
a copy of this valuable 
new handbook in his 
technical library. It’s 
packed with timely 
facts ...-applies to all 
makes of V-belts. 
Send for it today! 








ee When you do Need new V-belts, invest in the Best...Texrope Super-7! 


ALLIS-CHALM ERS“ 


| OTEXROPE SUPER-7 V-BELTS = 


v 


SKIN . . Texrope Super-7’s tough, new 
Duplex-Sealed cover protects the inner belt 
structure against grit, grime and moisture. 
And what protects any V-belt’s cover is — 
maintenance! So here are 3 rules for care of 
covers... 1. Keep grease or oil from reaching 
them — quickly remove it with a solvent if 
it does (never apply belt dressings to rubber 
V-belts!); 2. If gritty dust threatens abrasive 
wear, shield your V-belts; 3. Maintain proper 
tension to prevent slip and heating. 


PAD. . Just as the bones of the human foot 
“tide” on the sole’s pad of fat, so the pulling 
cords of a V-belt “ride” on a pad of rubber... 
which eases them around sheaves. Texrope 
Super-7’s pad is of special, cool-running rubber 
which combats heat, dangerousenemy of rubber. 
You can fight heat by preventing misalignment 
in your drives. When present, it subjects the 
sides of V-belts to needless rubbing, sharply 
raises belt temperatures, So keep the shafts 
of drives parallel, sheave grooves in line. 


A 1545 
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VICTORY PEACE 


in sizes -.2 hp. te 2,000 h.p 











A central station arranged its L&N boiler-control equipment as § Micromax Recorder with tear- 


depends on me! 


tremely legible. Instruments may be 
equipped for automatic control of super- 
heat. For further information, write us. 


Micromax COz Recorder. The sim- 
ple, accurate, sensitive equipment which 
requires hardly more attention than does 
a pyrometer. Can be either a guide to 
manual adjustment of combustion, or 
can automatically operate fuel-air ratio 
setting of Metermax Combustion Con- 
trol. For further information, write us, 


or see Catalog N-91-163, 1941 ed. 


shown here. Included are Metermax Combustion Control, off ee which — Te- Metermax Combustion Control. For 
Micromax Round-chart Recorders for superheated steam, steam moval of day’s record as sim- helping Sate Ticumintes meet any Sail 


purity and COs, and a Micromax Strip-chart Recorder for air, ple as removal of a round 


gas and water temperatures. 


conditions, without sacrifice of efficiency. 


chart. 
Combines the sensitivity of electric con- 


trol with the simplicity of pneumatic, 
STRETCH YOUR MAN POWER to form equipment of outstanding de- 
pendability for medium and large plants. 


For further information, write us, or see 


With Instruments & Controls by L&N Catalog N-01-163, 1939 ed 


Supplied one at a time, or in com- 
pletely-assembled panels, L&N’s de- 
-pendable, fully-automatic instruments 
and controllers are helping many a 
power plant which must stretch its re- 
maining manpower. Typical groups of 
equipment are shown here. 


Micromax Flow Recorder. For accu- 
rate determination of steam and water 
flow. The meter-body is the revolu- 
tionary, highly precise Centrimax (cen- 
trifugal-force) machine. Integrating 
and recording are separate, independent 
functions; neither affects the other. 
Integration is on the Recorder’s coun- 
ter; rate-of-flow is shown on record in 
typically thorough, visible, finely-de- 
tailed Micromax fashion. Recorder may 
be Strip-chart or Round-chart. For 
further information, write us or see 


Catalog N-28-160, 1942 edition. 


Micromax Temperature Recorders. 
Multipoint instruments supplying mul- 
ticolor (or single-color) records of tem- 
peratures of steam, gas, air, water, from 

‘any points at which thermocouples or 
Thermohms (resistance - thermometer 
bulbs) can be located. Records are ex- 


Jrl Ad N-163(9) 


sches sa 


Boiler-control panel in the powdered-coal power plant of a cement mill. Recorders, left to right, 
are Micromax for feedwater-flow ; Micromax multipoint multicolor for temperatures of gas, air, 
feedwater and superheated steam; Micromax multipoint multicolor for temperatures of con- 
densate and makeup; and, below, Micromax CO» Recorder. Shown also is complete Metermax 
Combustion Control, Complete assembly and wiring of this panel was done by L&N. 


LEEDS & NORTHRUP COMPANY, 4973 STENTON AVE., PHILA, PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS + HEAT-TREATING FURNACES 





“Protect YOUR turbines with 
- this oil that helps keep our — 


HE OIL that lubricates the powerful tur- 

bines aboard a battlewagon is as vital 
as the powder that sends the big 16-inch 
shells hurtling through space. 

Entrusted with this important job aboard 
many battleships, aircraft carriers, destroy- 
ers, cruisers and other U. S. Naval units, is 
the new rust-preventive Shell Turbo Oil... 
lubricating not only heavily loaded main 
and thrust bearings but also reduction 
gears which must run at terrific rubbing 
speeds and under heavy pressures. 

Shell Turbo Oil can survive these extreme 
operating conditions because it has all 3 
characteristics necessary to the proper lubri- 
cation of modern turbines: 


RUST PREVENTION 
SUPERIOR OXIDATION STABILITY 
MINIMUM FOAMING TENDENCY 


Call in the Shell man now for full details. 


January, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 











“...and we're depending on you!” 


We at home are relying on the courage of our fighting men to protect the 
things we hold dear. But courage alone cannot win battles. Our men are 
counting on us for a continuous supply of guns, shells, tanks, ships, 
planes, bombs, food. 

Let’s not let them down. Let’s maintain peak production by avoiding 
waste, working hard and buying War Bonds! 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Manufacturers of GARLOCK Packings, Gaskets and KLOZURE Oil Seals 
In Canada: The Garlock Packing Company of Canada Limited, Montreal, Que. 


Gt LLL LL LL 
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@ You will want to remember the name ELECTRO- 
WELD. It is stenciled on every length of the world’s 
most modern steel tubing. 


The Electroweld Steel Corporation recently com- 
pleted America’s most up-to-date, continuous, electric 
resistance welded tube mill for the production of 


pressure tubing and mechanical tubing. The refine- 
ments incorporated in this mill provide an improved 
product with a silver-bright surface. Precision control 
over the entire production operation lends uniformity 
of structure in the weld area, and thus ELECTROWELD 


Electroweld 


STEEL 
| (CORPORATION 





Steel Tubing has a homogeneous structure throughout. 
This new mill not only forms tubing more accurately to 
size than commercial tolerance requirements, but it 
also permits greater uniformity of wall thickness, 
weight, and ductility. Furthermore, no other steel tubing 
is cut off so smoothly. 


Electroweld Tubing goes to war in an amazing 
quantity. Another mill, now being built, will increase 
Electroweld production. When victory be ours, we trust 
that our type of products will fit into your peacetime 
operations. 


| Electrcueld STEEL CORPORATION: OIL CITY:-PENNA. 











WIM UR MD 


... WITH LESS OUTAGE AND LOWER MAINTENANCE 





) 





some 





— 


If yours is one of the many 


ill help 
tions that will 
suggest! placements. 
outag 


stokers 


plants operating m 
you get longer life 


| 


e for repairs oF Fe 
here illustrated, 





ultiple-retort underfeed 
out of your present 
y relate primaril 


While the 
plicable to all sto 


stokers, here are 
ment and minimize 


vip 
4 retort 


y to the C-E multiple- 
kers of this general type- 


eer 














OPERATION 


GENERAL The two main causes of excessive outage 
and maintenance are (1) sustained or frequent overload- 
ing of stoker and (2) operating with insufficient draft. 

Where prolonged overloading is unavoidable, as is 
often the case in these days, good operation and care- 
ful attention to maintenance are especially important. 
Frequently, in such cases, the use of a higher quality 
coal, well suited to underfeed stoker operation, will 
make it possible to carry the increased load without 
excessive outage or maintenance costs. 

Observe fuel bed and furnace conditions frequently. 
It is easier to correct unsatisfactory conditions in the 
early stage before serious difficulties develop. 


FIRE (1) Keep fire out of retort. This condition can 
result from too thin a fuel bed, from banking with in- 
sufficient fuel or from running with an empty hopper. 

(2) Keep coal hopper well filled. Avoid segregation 
of coal sizes in hopper. Use mechanically-operated 
swinging spout, traveling larry or non-segregating 
spreader chute. A uniform mixture is absolutely es- 
sential to a good fuel bed. 

(3) Be sure fuel distributes uniformly over the 
stoker. The stroke of the secondary rams can be ad- 
justed at the front of the stoker to control distribution. 

(4) Operate so that lower ends of bars in the over- 
feed section, adjacent to the ash disposal section, are 
always covered—6 in. to 9 in. deep is about right. 
This is particularly important on dump grate equipped 
stokers after the ash has been dropped. Lengthen 
stroke of rams and overfeed section to assure this con- 
dition if necessary. 

(5) Always feed in sufficient fuel when banking. 
Build up fuel bed at front of stoker. Reduce air supply 
gradually to permit protective layer of ash to form 
next to the grate. Never cut off air completely under 
active fuel bed. It may be necessary to operate stoker 
occasionally when on bank to prevent fuel bed from 
burning down into retorts. 

(6) Do not permit too much refuse to accumulate 


, 


on dump grates or in ash pit. See that refuse moves 
away properly on continuous discharge and clinker 
grinder type stokers. 

(7) Depth of fuel bed is very important. If too thin, 
fire may burn down into retort and damage retort 
sides. If too heavy, poor air distribution will result, 
causing spotty, uneven fire; holes in fuel bed; smoke 
and reduced efficiency. Correct depth of fuel bed above 
top of tuyeres may be anywhere from 16 in. to 20 in., 
depending upon analysis and burning characteristics 
of coal used. 


DRAFT (1) Draft gage and a CO, indicator are essen- 
tial to good operation. 

(2) Always operate with some draft above the fuel 
bed—preferably not less than .10 in. The entire fur- 
nace, however, should be kept under negative pressure. 
Plus pressure causes excessive temperatures often with 
destructive effect on stoker and setting. 

(3) Maintain proper air supply at all times. The best 
indicator is the CO, reading. Establish, experimentally, 
the proper CO, reading for your conditions and then 


_ operate accordingly. Don’t guess. 


(4) Some air should be allowed to pass through 
grates at all times. On bank open windbox access doors 
to admit air for cooling grates. 

(5) If draft is insufficient, check leaks in setting and 
losses through boiler and flue connections; check posi- 
tion of boiler damper. Careful checking will usually 
disclose conditions that can be improved. 


CLEANING (1) Remove siftings from windboxes 
often enough to prevent any possibility of fire under 
grates. Frequency of cleaning depends upon type of 
fuel used, but windboxes should be inspected once 
every shift. 

(2) Keep front of stoker clean to prevent contami- 
nation of lubricants and excessive wear on moving parts. 


INSPECTION AND MAINTENANCE 


(1) All accessible parts of the stoker should be in- 
spected daily. Those parts which cannot be examined 
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C-E Multiple 
Retort Stoker 


while the stoker is in service 
should be thoroughly inspec- 
ted at least twice a year and 
more often if practicable. If 
conditions permit, it is desir- 
able about once a week, when load is light, to burn 
down fire on rear of stoker, feed off the refuse and 
observe condition of lower end of stoker. 

(2) On daily inspections, look especially for loose 
bolts and loose connections in moving parts. Where 
movement is transmitted by sheer pin, or safety re- 
lease, be sure there is no binding which might prevent 
protective device from serving its function. Make 
repairs or replacements promptly. 

(3) When stoker is shut down, make thorough in- 
spection. Check wear on surfaces of retort sides and 
ram boxes. (If they are allowed to get too thin before 
replacement, serious outage will result.) Check wear 
on moving parts, check alignment. Check condition of 
dump grates and tuyeres. 

(4) Check adjusting mechanism that controls sec- 
ondary rams and overfeed section occasionally to be 
sure that the actual travel corresponds with indexing 
plate at front of stoker. 

(5) Check stoker dampers in open, closed and inter- 








The C-E line of stokers is the most extensive 
on the market. It includes single-retort, multiple- 


retort, spreader, traveling and chain grate types. 


OVER 17,000 C-E 


COMBUSTION 


200 


MADISON 


STOKERS HAVE 


AVENUE, 
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mediate positions. Adjust when necessary. 

(6) On clinker grinder stokers check rolls and cutters 
from time to time. Replace broken or badly worn cut- 
ters to assure proper grinding. 

(7) Make minor repairs as soon as need is apparent. 
Keep replacement parts on hand. A serious outage may 
thus be averted. 


LUBRICATION 





The use of the right lubricants at sufficiently fre- 
quent intervals at all points requiring lubrication is 
essential if unnecessary outages and excessive main- 
tenance are to be avoided. Difficulties from inadequate 
lubrication usually result from a lack of attention 
rather than a lack of knowledge as to how, when and 
where to lubricate. A definite schedule for lubrication, 
regularly adhered to, is the answer. 


BEEN PURCHASED TO DATE 


Reprints of this advertisement 
available on request. 
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-YARWAY 
~ CYLINDER-GUIDED 
EXPANSION JOINTS 









WAY 2/522" EXPANSION JoIN 


TENTS PENOIN 


i 
G 


- Welded Wrought Steel. Single and double 
types with flanged or welding ends. Small 
diameter—no large tunnel space required. 
Made in two types —the conventional Gland- 
Pakt type and the revolutionary Gun-Pakt 
type which permits packing under full 
steam pressure. Catalog EJ-1908. 
































YARWAY SEATLESS 
BLOW-OFF VALVES 








Yarway Seatless Blow-Off Valves have been 
proved by a generation of satisfactory ser- 
vice in more than 12,000 plants. No seat to 
score, wear and clog with mud, scale and 
dirt. Write for Catalog B-422 for pressures 
up to 400 Ibs; B-43l for higher pressures. 
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YARWAY IMPULSE 
SU ) TRAPS 





Insure quick heating and greater sustained 
heating efficiency. Light in weight. Small 
size. Low price. Easily installed and ser- 
viced. Operate on exclusive Impulse prin- 
ciple. Six sizes serve practically all require- 


ments. Send for Catalog T-1737 
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They all add up to the one 


More Meme 


HAGAN CONTROL ASSURES — 


+ MAXIMUM quantity of steam from any 
given plant, by introducing fuel and air 


in correct proportion for utmost efficiency. 


+ MAXIMUM utilization value, uniform steam 
pressure and temperature, in accordance 
with demand. 


+ MAXIMUM output from boilers of differing 
Capacities, automatically. 


+ MAXIMUM steam for production, by re- 
ducing loss of steam in frequent soot 


blowing. 


+ MAXIMUM PROTECTION of auxiliary equip- 
ment, fans, stokers, etc. by maintenance 
of uniform operating conditions. 


2 Greiter procluelion fer wean ofpoil 
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thing you want most... 


forte uae ofoit! 


OTHING in steam boiler equipment 
is more important to the constant 
carrying of a war load than AUTOMATIC 
COMBUSTION CONTROL. It must be 
adequate, reliable, able to take from your 
shoulders the responsibility for constant 
attention . . . to give the utmost freedom 
from manual adjustment. It should be de- 
pendable even if you had to go away in an 
emergency and leave it. 

HAGAN AUTOMATIC COMBUS- 
TION CONTROL will give you that kind 
of service. It will give it under the most 
trying conditions. It will assure you instant 
functioning with the slightest changes in 
steam header pressure. Since it is air oper- 
ated, Hagan Control assures fast, positive 
action and remarkable freedom from 
trouble. Hagan Control installations set up 
years ago are giving the same excellent 
service they did in the beginning. 

Correct engineering on the soundest 
principles is the reason for Hagan perform- 
ance — taking infinite pains to assure the 
greatest design simplicity and the utmost 


HAGAN CORPORATION - 


HAGAN BUILDING - 


in flexibility to meet varying plant con- 
ditions. 

You have a right to expect such results 
from the pioneers who from the beginning 
have set the pace for this field. If you are 
not getting such results from the equip- 
ment you are now using look into this. Call 
for a Hagan combustion specialist ... Now 

..and put an end to your trouble. 


SPECIFIC ADVANTAGES OF HAGAN 
AUTOMATIC COMBUSTION CONTROL 


Simplicity of operation. 

Ease of installation. 

Ruggedness of equipment. 

Sensitivity to small load changes. 

Accuracy of adjustments for small variations. 
Speed of movement, with stability, through- 
out operating range. 

Flexibility in meeting individual plant 
conditions. 

Engineered by the pioneers and leaders in 
automatic combustion control. 








PITTSBURGH, PA. 


“HAGAN Monit COMBUSTION CONTROL 


m/e pect. . and still the Cader 
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The quick starting Terry turbophe un 
alternator unit, shown at the mor 
right, is installed in a recentlymmith ste 
completed West Coast centralgpnd cc 
station. Normally, the station aux-geapacit 
iliaries are supplied with electigl-a s 
power from a house service transoads c 
former. During periods of lovgpnd gc 
system frequency or in case oMetails 
failure of the house service, theMiscusse 
auxiliary load is taken over byMequest 
the Terry unit. ead w 








| 

| This 1500 KW 
Terry unit is 

| equipped with the 
Terry solid one piece 
. wheel. The buckets, as 
shown above, are milled 

| from the solid metal. There 
are no parts to work loose. 

e e e The blades have large 
clearances and are further protected 

by the projecting rims at the sides of the 

wheel. These rims would take without 
damage any rubbing that might occur if 
the radial clearance became reduced. e e e 
End play can do no damage to the blading 
as the side clearance is very large (about one 
inch). There is no end thrust since the steam enters 
and leaves the wheel in a direction at right angles to 
the shaft. e e e Such sturdy rotor construction makes 
for long life and low maintenance. 
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11500 KW LOAD ON 
A MOMENT’S NOTICE! | 


turboahe unit is ready to take over on 

















t the moment's notice. It operates 
centypwith steam at 625 Ibs. 825°F. T.T., 
entrlapnd comes up to full speed and 
1 auxgeopacity in a matter of seconds 
lecti@-a strenuous task, with extra 
transfloads on blading, rotor, bearings, 
t low—mnd governor. 

se Ompetails of this rugged turbine are 
e, theMiscussed in Bulletin S-116. A 
er byMequest on your business letter- 
ead will bring you a copy. 












15uW KW TERRY QUICK STARTING 
TURBO-ALTERNATOR UNIT. STEAM 
CONDITIONS 625LBS. 825°F. T.T. 






T-1150 


TERRY SQUARE- HARTFORD, CONN. 
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strong and durable chain—for in hundreds of plants you 
can find Troy-Engberg Steam Engines driving such power 
plant and processing equipment as: stokers, blowers, fans, 


HORDES of links have been forged in the making of this 


generators, compressors, pumps, cookers, dryers and ex- 
hausters. 


Practically all of these are “by-product power” drives—the 
engines in effect serving as gigantic reducing valves; taking 
live steam from the boilers and delivering heat units in the 
exhaust for processing or heating. The power taken out of 
the steam by the engine is rightly called “by-product power”. 


“By-product power” is usually much cheaper than purchased 
power, often so much cheaper that the entire cost of the engine 
is paid for in a few months or at the most, a year or two. Every 
plant with the need for steam for processing or heating should 
look into the merits of the Troy-Engberg Steam Engine as the 
replacement drive for those now in service and wearing out. 
It has much to offer. 
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STANOIL 


TIME LOST IN 
FREQUENT OIL CHANGES 





... LESS “TIME OUT” 
FOR CHANGING OIL 


Fiaure the machine time lost and man hours of labor required to change 
oil in a gear case, circulating system, or compressor. Multiply this by all 
equipment of this type in your plant. Add the time required to clean many 
of these units. You'll find the lost productive time well worth trying to 
save. Here’s what you can do: 











MAKE THIS THE FIRST STEP 


Make a test of Stanoil in just a single unit. Pick one of the harder jobs 
to lubricate—one where oil replacements are made most frequently. See 
if you don’t get the same results as many other plants, where Stanoil has 
cut oil replacements one-half to one-third and even more on the tougher 
i+ jobs. It has eliminated cleaning entirely on some systems. For instance— 


REFRIGERATING 


COMPRESSOR HERE'S A TYPICAL APPLICATION 


A new compressor in a Michigan machine tool plant had operated only 
two weeks when the conventional oil in use oxidized and turned black. 
The machine was operated almost continuously. Time out for cleaning the 
oil system could not be spared. Neither could the labor required for mak- 
ing the oil changes. A fill of Stanoil was put into the compressor. Now, oil 
is changed every three months instead of every two weeks. No cleaning 
is needed. As a result of this test all hydraulic and circulating systems in 
this plant are using Stanoil. 





A LUBRICATION ENGINEER 
WILL HELP YOU 


You pick the job for a test. A Standard Lubrication Engineer will recom- 
mend the grade of Stanoil needed. It won’t be long before you'll notice 
how Stanoil keeps its color and reduces deposits. Just write Standard Oil 
Company (Indiana), 910 South Michigan Avenue, Chicago, Illinois, for 
a Lubrication Engineer to help you make the test. 




















OIL 1S AMMUNITION... USE IT WISELY 
RING-OILED BEARING 


ANDARD OIL COMPANY (INDIANA) 


ne c 
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TO HELP YOU SOLVE UNUSUAL 
LUBRICATING PROBLEMS 


FREQUENTLY, features of design in a machine raise diflfi- 
cult problems in lubrication. There is a simple way to 
solve them. Here are two examples: 


EQUIPMENT \ manufacturer developed a labor-sav- 
ing electric concrete tamper using a three-phase induction 
motor with an off-balance weight on the rotor shaft to 
provide a vibrating motion. The motor operates at 3600 
to 5000 r.p.m. The undamped amplitude of the vibrator 
unit is about one-fourth of an inch. 


PROBLEM The motor rotor is supported by ball bear- 
ings. The lower bearing takes about 85% of the load. It 
was difficult to keep grease in this bearing and it had a 
very short life if not properly lubricated. 


RESULT \ number of brands of grease were tested. 
Some of them lasted but 

a few days. Superla 4X 

was recommended by a 

Standard Oil Engineer. It 

did the job. From the mo- 

ment it was used, the 

bearings needed greasing 

only every two to four 

weeks. Superla gave good 

lubrication, without sepa- 

rating or caking. (Superla 

Grease No. 3X is better in cooler climates.) 


EQUIPMENT This same company makes a “Hydro- 
Spade” containing a hydraulically operated internal-type 
concrete vibrator. This consists of a vane-type hydraulic 
motor operating at 7,000 r.p.m., and a gear pump supply- 
ing 27 gallons of oil per minute to a motor at 160 Ibs. per 
square inch pressure. 


PROBLEM The motor must maintain a constant speed. 
As this unit is operated in all climates, the hydraulic oil 
used must not thicken at low temperatures and slow down 
the motor or thin out excessively at high temperatures. 


RESULT Indoil No. 7 was one of the many oils tested. 
= — The viscosity character- 
istics and low pour point 
of Indoil met all require- 
ments. The manufacturer 
has made Indoil available 
to all his customers to 
make sure they get the 
most efficient operation of 
the equipment. 


When you have problems like these, solve them by get- 
ting the recommendation of a Standard Lubrication En- 
gineer. Test the products he suggests. You'll save time 
and perhaps avoid the expense of developing special lubri- 
cants by getting the results you want from one of the wide 
range of standardized lubricants Standard Oil offers. 


OIL 1S AMMUNITION... 


KEEP MOTORS ON THE JOB 
WITH 


BIL La 
Do you have certain mo- 


tors in your plant that are always in trouble—bearings 
that overheat—windings that become oil soaked—motors 
that require constant watching and frequent cleaning? 

When spare motors and time were plentiful you could 
take these trouble-makers off the job and try to correct 
their faults. But there’s neither time nor motors to spare 
today. Yet that doesn’t mean that you have to nurse 
these troubles along for the duration. 

Here’s what you do. Where you have a motor that 
seems to be using a lot of oil, or where oil is creeping 
along the shaft and getting into the windings, test Stano- 
drip on it. It’s designed for just such hard-to-lubricate 
jobs. Here’s an example: 

The motor on the blower pictured above was being 
oiled twice a week, it required frequent cleaning, and 
was overheated continuously. After a thorough cleaning 
Stanodrip No. 39 was put in the bearings. Now, oil cups 
are filled once every three or four weeks. Dirty windings 
are practically eliminated, reducing maintenance cost by 
about 50% on this motor. Best of all, the operator has 
quit worrying about failures from overheating. 

Have a Standard Lubrication Engineer choose the 
grade of Stanodrip you need for the job you pick. 


HERE'S WHERE YOU'LL FIND 
A STANDARD OIL ENGINEER 


Call any local Standard Oil Company (Indiana) office in 
the middle western states listed below, or write 910 South 
Michigan Avenue, Chicago, Illinois. In Nebraska, write 
Standard Oil Company of Nebraska at Omaha. 

COLORADO « ILLINOIS *« INDIANA « IOWA « KANSAS « MICHIGAN 


MINNESOTA « MISSOURI * MONTANA * NORTH DAKOTA 
SOUTH DAKOTA « WISCONSIN « WYOMING 


~-USE IT WISELY 


OMPANY (INDIAN 





HECK THESE TIME-SAVING ADVANTAGES 
OF SPRINGFIELD BOILER DESIGN 


NGLE DRUM—requires less hard-to-get steel plate than multiple drum 
signs. 

CTIONAL CONSTRUCTION—tubes, headers and baffles shop-assembled 
d shipped as complete header sections to save 30 to 60 days field 
*nstruction time. 

@PRAIGHT TUBES—less shop time for bending. 

WER TUBE SIZES—less delay getting materials. 

INIMUM DELAY IN EVENT OF DRUM STEEL SHORTAGE—Even if steel plate 
t drum is delayed, the rest of the job can go in and 90% of installation 
bmpleted before drum arrives. 








HE “straw that breaks the camel’s back” in 

many a plant may be winter heating demands 
on already overloaded boilers. If this is your situa- 
tion, or if you need new boiler capacity for any other 
reasons, you'll be in a better position to solve the 
problem if you'll lay your plans just as early as 
possible. 


Springfield is in excellent position to help you 
plan your requirements and get your boilers to you 
with a minimum of delay. Springfield boiler design 
permits faster fabrication and faster erection. The 
Springfield shop is capable of handling the most spe- 
cial requirements or complete drawings, patterns, 
etc., are on hand to produce duplicate units of many 


of the modern Springfield generating units built in 


recent years. Write today for further facts on the 
quickest way to get the boiler capacity you need. 
SPRINGFIELD BOILER COMPANY, 1951 E. 
Capitol Ave., Springfield, Ill. = 
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| Automatic 





ate contained in this NEW 
| CATALOG/ 


Here is a catalog that should interest every ex- 
ecutive, every engineer concerned with auto- 


matic regulation or control of steam, liquids, or 





gases, for it contains useful information—al/ of 
the facts—on one of the most complete lines of 


better automatic valves. 





And—by “all of the facts’ we do not mean a 
mere sales story. Such sections as those on appli- 
cation, features, installation, and inspection—plus 
eight sections of here-to-fore unpublished engi- 
neering data—make this catalog a valuable 


handbook of practical information. 





If you are pushing your plant in an all-out for 
victory—if you must keep your automatic valves 
on the firing line of the battle of production, then 
send for your copy of this catalog. There is no 
cost, no obligation—simply ask for Catalog 70; 


on your company’s letterhead, please. 
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Scovill Tube News| 





Vol. 1 SCOVILL MANUFACTURING COMPANY, Waterbury, Conn. No. 1 





Factors Affecting War-Time Efficiency 
of Condenser and Heat Exchanger Tubes 


Introduction 


The widespread use of copper and copper 
alloys in heat exchanging equipment is due 
in some measure to the many favorable 
physical properties of these materials, i.e., 
their ductility, toughness, strength, high 
thermal conductivity, etc., over a wide 
range of temperatures and pressures. The 
excellent corrosion-resistance of the copper 
alloys under -most operating conditions, 
however, is of major importance in this 
application. The ability of copper and its 
alloys to withstand the corrosive action of 
such media as fresh and salt waters, sew- 
age, hydrogen sulphide, acids, alkalis, etc., 
is of a high order and has established their 
value in tube form in contact with corro- 
sive media. They have proved their de- 
pendability and economy under such con- 
ditions as well as under wide fluctuations 
of temperature, pressure and velocity of 
the circulating media. 


Serious corrosion of condenser and heat 
exchanger tube does occur, however, par- 
ticularly when corrosive conditions are 
admittedly very severe and such corrosion 
may result in considerable expense, costly 
delays and shut-down of equipment. In 
many cases, no improvement in tube life 
can be expected under existing conditions; 
in other cases, however, it has been pos- 
sible to reduce or retard corrosion mater- 
ially and obtain improved tube perform- 
ance either by slight changes in operating 
conditions, by attention to certain operat- 
ing details or by a change from one tube 
alloy to another which is more corrosion- 
resistant to the particular service condi- 
tions. For this reason, an appreciation of 
the factors which contribute to corrosion 
of tube materials is often of value to a 
better understanding of corrosion prob- 
lems; this knowledge, in turn may be used 
to advantage in combatting such problems 
and in improving tube life. The subject is 
considered of sufficient importance to tube 


.users to warrant discussion of the more 


important matters pertaining to corrosion 
problems. 





New War-Information 
Service to Save 


Scarce Tube Metals 


First in a continuing series of 
informative bulletins on condenser 
and heat-exchanger tubes, the article 
on this page is part of Scovill’s Serv- 
ice in Manuals available without 
charge to all tube users. Reprints of 
each numbered article are available 
on request and will form a new, 
complete “Condenser Tube Book- 
let’’ including conditions of service, 
types of corrosion, and selection of 
materials. Write Scovill Manufac- 
turing Company, 17 Mill Street, 
Waterbury, Conn. 











Limitation Order L-154 issued by the 0.P.M. 
This order limits the use of non-ferrous 
condenser tubes in land power stations 
to Muntz metal for fresh water plants 
and Admiralty metal for salt water 
plants. No non-ferrous metals contain- 
ing more copper and more tin than 
these two are permitted by the order. 











Factors Affecting 
Tube Life 


The service life of condenser and heat 
exchanger tubes is governed by the follow- 
ing major influences: 

1. the composition of the alloy 


2. the workmanship and quality of the 
tubes 


3. the conditions of service of the tubes 


The most satisfactory tube service and 
tube performance in a heat exchanger unit 
is obtained only after a careful considera- 
tion of these factors. Some discussion is 
therefore devoted to each of them. 





1. The Composition 
of the Alloy 


The non-ferrous alloys for heat ex- 
changer service may be grouped into three 
broad classifications, as follows: 


(a) Copper, Phosphorized Copper and 
Arsenical Copper 


(b) Brasses or Copper Zinc alloys, 
usually containing small percent- 
ages of other metals such as Tin, 
Aluminum, Nickel, Iron, Lead, etc. 


(c) Copper Nickel alloys, containing 
Copper, Nickel and, in some cases, 
minor amounts of other elements 
such as Tin, Iron, Manganese, 
Zinc, etc. 


Most of the tube alloys carry trade 
names which usually identify them, as for 
example, muntz metal, naval brass, ad- 
miralty metal, red brass, aluminum brass, 
etc. The choice of any particular alloy for 
a particular service is based on the known 
behavior of such alloys under any definite 
set of conditions, on previous service ex- 
perience of tubes in the unit in question 
or similarly operated units, and on the 
type or form of corrosion which predomi- 
nates. It may be pointed out, by way of 
illustration, that copper and alloys of high 
copper content (85% or over) are not 
generally recommended for service where 
corrosion by hydrogen sulphide or similar 
sulphur compounds is known to be severe; 
likewise, muntz metal and other alloys of 
brass high in zinc content (which contain 
no inhibitive agent) are not serviceable 
under conditions where serious dezincifica- 
tion may be experienced. On the other 
hand, tubes of aluminum brass or copper- 
nickel withstand mechanical abrasion or 
erosion-corrosion better than other alloys. 

This subject is further 


an discussed in a later 
g ll issue of “Tube News”. 
ale 
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SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


Service in Manuals...Service in Metals...Service in Men 


MANUFACTURING COMPART ™ 


wattesuay. Cons 
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FE; f As one of America’s leading builders of centrifugal pumps, 
ree. Allis-Chalmers recognizes the great and growing contri- 
bution of maintenance to the war effort — and will gladly mail copies 
of “Handbook for Wartime Care of Centrifugal Pumps” free of charge as 
long as the supply lasts. This important new manual applies to all makes 
—contains no advertising. Send in today for your free copy !———> 


ALLIS- CHALMERS 
MILWAUKEE 





ALLIS-CHALMERS 
ANNOUNCES A NEW 
CENTRIFUGAL PUMP 
MAINTENANCE GUIDE 
.JAM-PACKED WITH 
NEW IDEAS YOU 
NEED TODAY! THIS 
VALUABLE NEW BOOK 
BELONGS IN YOUR 
TECHNICAL LIBRARY! 


ERE’S THE 1942 pump maintenance 

problem in a nutshell: pumps that 
worked 1800 hours in a peacetime year 
are now working 8700 hours a year. 
Solution? The new standard of pump care 
set forth in this new handbook... 


f} First we require a device to spin Now we need a shaft to support 
liquid at high speed... and rurn the impeller... 

















Step by step a centrifugal pump is built . . . 
and as each part is added, the way it’s 
built and functions are seen to determine 


the way it should be cared for! 





How to Locate Trouble 


ro 











Abundantly illustrated, Allis-Chalmers’ 
new maintenance guide makes specific 
recommendations for putting pump care 
on a wartime basis. And it’s free. Tear 
out and mail the order form below today! 


A 1674-7 





HALL SERVICE IN A NUTSHELL 


aced the technical knowledge and facil- 


At your immediate disposal are pl 
ing leaders in scientific boiler water ¢ 


ities of the pioneer? 
In addition, with your full cooperation, Hall Service: 


1. Minimizes boiler outages caused by water. 
2. Helps maintain highest efficiency. 
3. Establishes non-embrittling water. 


4. Minimizes carryover. 
5. Prevents corrosion in boilers and associated equipment. 


6. Prevents deposition in water lines and cooling systems. 


In trouble—the “best bet” for correction 
Out of trouble—the “best yet” for protection. 


onditionng. 
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\ 
ak production records: 


~ help you bre 


America’s war effort provides 
enough problems without your 
having to fight for steam, too 


You can’t win a battle on the production line while fighting 
a second front in your power plant. 

Dirty boilers suffering from the ills of scale, corrosion, carry- 
over and embrittlement do more than cause untold harm to 
your own operations. They seriously impede the flow of criti- 
cal materials. And they waste supply parts which are rapidly 
becoming irreplaceable. 

How often do you have a boiler down for cleaning and re- 
pairs? What preventive measures are you taking? Maybe 
you’ve just been lucky. But how long do you think your luck 
can last? 

Dirty boilers, tube failures and other boiler ills don’t “just 
happen” and don’t have to happen. There is always a cause, 
however obscure. These causes can usually be determined long 
before they become serious. 

That is what Hall Service is doing for industrial steam 
plants — giving them “preventive care,” locating trouble 
causes, pointing the way to their cure. Hundreds of America’s 
war industries are profiting from it today. They’ve almost 
forgotten what an unscheduled outage means. 

Thoroughness, backed by sound chemical and engineering 
experience, is the reason why Hall Service could mean so much 
to your steam output. /t was Hall thoroughness in research 
which first put boiler water conditioning on a scientific basis. 
It is the thoroughness in the training of a Hall Field Engineer 
which makes him such a valuable ally of the power plant oper- 
ator. 

There was a time when you might have afforded to go with- 
out such complete help. We think you'll agree that time has 
past. May we give you full particulars? 


HALL SYSTEM 


“tiles Waits 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH, PA. 
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10,595 HRS. WITH THESE RESULTS 


LOOKING DOWN cylinder of No. 3 Diesel just after piston was pulled for inspection. 
Note smooth, fine finish on walls, after 10,595 hours operation! Lubricant: Texaco Ursa 
Oil, of course. (Right) Piston just as it appeared when removed from engine. All rings 
free, no hard carbon, no plugged oilways. Out of 10,896 hours, engine had only 301 


hours idle time. Always delivered full power. 


T \REDGING a river bed 80 miles 
back in the mountains, away 
from big city facilities, Boise King 
Placers depends upon uninterrupted 
power supply from its three 300-hp. 
Union Diesels . . . assures it by lu- 
bricating with Texaco Ursa Oils. 

The excellent condition of the pis- 
toa and cylinder shown here, after 
10,595 hours steady operation, is 
typical of Ursa’s performance. 

In addition to free! rings and ex- 
ceptionally low cylinder and bearing 
wear, Chief Engineer H. H. Crabb 
reports low oil consumption, sludge- 
free crankcases, complete absence 


of blow-by. Because so many Diesel 
Operators enjoy similar results— 


More stationary Diesel 
horsepower in the U. S. is 
lubricated with Texaco 
than with any other brand. 


Texaco users enjoy many benefits 
that can also be yours. A Texaco 
Lubrication Engineer will gladly co- 
operate... just phone the nearest of 
more than 2300 Texaco distributing 
points in the 48 States, or write: 


xk * & 
The Texas Company, 135 East 
42nd Street, New York, N. Y. 








THEY PREFER TEXACO 


%* More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 

%& More Diesel horsepower on streamlined 
trains in the U.S. is lubricated with Texaco 
than with all other brands combined. 


% More locomotives and cars in the U. S. 
are lubricated with Texaco than with any 
other brand. 

%& More revenue airline miles in the U.S. 
are flown with Texaco than with any other 
brand. 

%& More buses, more bus lines and more 
bus-miles are lubricated with Texaco than 
with any other brand. 








FOR ALL POWER PL 


ANT EQUIP 





and 


MEN 





HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY %& TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS 
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Better Than Any Wher Seam 


| Have tver Used -- 





“T LIKE the Yarway Impulse Trap better than any other I have 

ever used. They have been in service on our stocking 
drying forms for over 2 years and have not required any main- 
tenance,” Mr. Tucker reports. 

This is the kind of dependable, efficient, trouble-free service 
that has sold more than 180,000 Yarway Impulse Traps 
throughout Industry. 

Install a Yarway Impulse Trap or two and let them demon- 
strate what they ‘can do for you in speeding production and 
saving fuel. See how its small size saves space. How its light 
weight simplifies installation. How its unique design with 
only one moving part, and its rugged bar-stock construction, 
practically eliminate maintenance expense. Then too, Yarway 


Traps are suitable for varying pressures ossures without change of 


valve or seat. And when you consider that their urchase 


trap—why not get Yarway performance for your money ? 


_ Anearby Mill Supply Dealer handles them and will be glad 
to serve you. Or write for Bulletin T-1737, 


YARNALL-WARING COMPANY, 114 Mermaid Ave., Phila. 




















WHAT LEADERS SAY 








Lasting Value In War Science Effort 


ODAY we see 
the majority of 
the scientists of the 
world, both uni- 
versity and indus- 
trial alike, recruit- 
ed for use in war, and we see science 
playing so vital a role that it may win 
or lose the struggle. 

While the necessity for the scien- 
tific effort involved represents in mag- 
nitude the greatest tragedy which civil- 
ization has ever encountered, much of 
it will have lasting value, and in many 
important lines research is being pros- 
ecuted at a rate which would be quite 
out of the question in peacetime. This 
is especially true in the fields of physics 
and chemistry. 

In the X-ray field until within the 
last year and a half, few radiographs 
‘had ever been made using more than 
a couple of hundred thousand volts. 
As.a result of the war, industry is now 
employing many one-million-volt radio- 
graphic outfits. These are portable and 
mechanically and electrically flexible 
and permit the ready examination of 
steel castings and welds up to a thick- 
ness of as much as 8 in. 

There also has been built an in- 
duction electron accelerator for 20 mil- 
lion volts and we are now building a 
larger one designed to operate at volt- 
ages up to 100 million. This machine, 
used as a source of X-rays, should en- 
able us to determine what radiograph- 
ic and other useful results can be ac- 
complished by such high-voltage radi- 
ation. 

This same device should also render 
available for physical, chemical and 
medical experimentation cathode rays 
corresponding to these same enormous 
voltages. In the medical field these 
cathode rays may have a good deal of 
therapeutic interest in the treatment of 
deep-seated tumors since they will have 
sufficient penetration and, unlike 
X-rays and gamma rays, their effect 
will be a maximum near the end of 
their range-properties which should 
facilitate the destruction of a tumor 
without damage to the overlying tis- 
sues. 

During this war we have seen an 
X-ray development take place which 
will have great permanent value. It 
consists in the photography with the 
camera of the fluorescent screen image 
and, in the case of chest examinations, 
it will reduce the cost of the photo- 
graphic film required to about one- 








By DR. WM. D. COOLIDGE 


tenth that of the usual direct method 
of radiography and with but little sac- 
rifice in diagnostic value. This will 
make economically possible the chest 
radiography of all army recruits and 
the frequent chest examinations which 
are so desirable in the case of young 
people. 

The fluoroscopic application of 
X-rays is also being developed rapidly 
for use in industry where it makes 
possible the ready examination of small 
metal castings. Without this nonde- 
structive method it has sometimes been 
necessary to expend much machine 
work on a casting before a fatal hidden 
defect was revealed. Such wastefulness 
of labor is now avoided by the fluoro- 
scopic inspection. 

A tremendous contribution to this 
war effort is being made by our colleges 
not only through the activity of their 
scientific staffs in developing important 
new materials and new devices but also 
through the use of their teaching facili- 
ties. The importance of this last can 
hardly be over-estimated, for we must 
not only have the necessary new mech- 
anisms of warfare but we must also 


have -an “adequate “number “of” péople:: 


conversant with their use and their 
maintenance, and the essential basic 
training for these people is best given 
in the colleges. 

While ~ Roentgen, Faraday and 
Henry were honored for their discov- 
eries, the fact remains that the institu- 
tions which they attended attracted 
them and they were perhaps uncon- 
sciously inspired by their traditions. 

Science institutions bring their vo- 
taries together and thus facilitate co- 
operative effort. The science laboratory 
and the scientific society alike facilitate 
the helpful interchange of ideas. Some 
individuals. are by preference lone 
workers, but fortunately for human 
progress the scientist is usually a 
gregarious animal. 

The question is sometimes asked 
as to whether the day of the lone scien- 
tific worker is past. While the answer 
is ‘No,’ it is certain that with the great 
increase which has taken place in re- 
cent years in the number of science 
laboratories and in the number of 
people working in them, the percent- 
age of our scientific progress due to the 
lone worker has undergone a corre- 


“sporiding’ dééréase. 





January, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 


DR. WILLIAM:DAVID°COOLIBGE, vice-president and Director of Research 
of the General’Electrié*Co7y was borti:on October 23, 1873, at Hudson, 
Mass. He was graduated from the Massachusetts Institute of Technology in 
1896 with a B.S. degree in electrical engineering. In 1899 he received his 
Ph. D. degree from the University of Leipzig, Germany, where he had been 
granted a scholarship to study physics. After his return to the United States, 
he went back to M.I.T. where he became assistant professor of physico- 
chemical research. 

In 1905, he accepted the invitation of Dr. Willis R. Whitney, Director of 
Research at the General Electric Laboratory and a former colleague at M.I.T., 
to come to General Electric to carry on his research there. In 1908 Coolidge 
was made Assistant Director of the Laboratory. In 1940 he became vice- 
president of the General Electric Co. and succeeded Dr. Whitney as Director 
of Research. 

Dr. Coolidge discovered that tungsten is rendered ductile at high temper- 
atures, a discovery which revolutionized the lighting industry and made pos- 
sible a cheaper, stronger, better incandescent lamp. Experiment with this 
discovery led to his improvements in the X-ray tube and later to the develop- 
ment of a new type of X-ray tube which could be controlled, therefore lessen- 
ing the danger of burns. During World War |, Dr. Coolidge’s experiments 
with the Broca tube, used to detect and locate submarines, led to the devel- 
opment of the "C" tube which eliminated noises that had marred the effec- 
tiveness of the Broca tube. The later "K" tube further eliminated water noises. 
He also developed the portable X-ray generating outfit for use in field hos- 
pitals. The material presented on this page is from a speech made by Dr. 
Coolidge at Ursinus College, Collegeville, Pa., on Founder's Day when a new 
science building, the Pfahler Hall of Science, was dedicated. 















Looking down on the new 4,000,000 v. direct current X-ray generator developed 
at the Massachusetts Institute of Technology for medical research. This photo- 
graph shows the generator structure of laminated metal rings capped by a high- 
voltage terminal as it appears without the pressure tank in which it is ordinarily 
enclosed. Close by are the polished voltage dividing shields which are placed 
over the column assembly. These shields in effect separate the generator into 
three independent units, one within another. The vertical X-ray tube located in 
the center of the generator projects into a treatment room below. {] The gener- 
ator has produced for the first time radiation more penetrating than the gamma 
rays of radium and with an intensity greater than that of the entire available 
world supply of radium. It is already being used in experimental clinical treat- 
ments. The generator, the design of which is based on the Van de Graaff type 
of electrostatic high-voltage machine, is 13 ft. high, and is insulated by a mixture 
of compressed air and Freon gas in a sealed tank. It has been operated at 
voltages up to 4700 kv.—almost 5,000,000 v. In operation, negative electric 
charge is sprayed on the insulating belt at its lower end and hauled up into the 
high voltage terminal, which acquires a negative potential relative to ground in 
direct proportion to the electric charge stored on the large metal sphere 
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Shape of SShings to me 


N A WORLD torn and disrupted by 

war it is difficult to look forward to 
another new year in the traditional way. 
It has always been the custom at this 
time of the year to stop and take ac- 
count of ourselves, to measure our 
accomplishments, to evaluate our suc- 
cesses and failures and to make, if not 
to keep, resolutions as to our conduct 
during the coming year. This year, with 
widespread anxiety and suffering all over 
the world, it seems ironic to speak of 
progress in any sense for in the ultimate 
analysis the only progress that means 
anything is that which can be measured 
in terms of human happiness. Today 
we are at war, and war is the very anti- 
thesis of social progress; instead of hap- 
piness it breeds misery, frustration and 
despair. No sane person can condone 
war on any grounds. 

Yet, despite war, the world moves 
forward. In some strange way war 
teaches us—teaches us not only the error 
of our ways but fills us with a new 
sense of our capabilities. Phoenix-like, 
mankind has the habit of rising from 
its own ashes to attain greater heights 
and achievements. It is possible though 
not very probable that this war might 
have been averted but if it had it is 
quite evident that certain advances in 
human understanding and in material 
progress which this war is bringing 
about, would have been delayed many 
years. In many ways the war repre- 
sents an accelerated movement of a 
process which has been in progress since 
man first learned to use mechanical 
power. 

We emerged from the first World 
War with certain new concepts and 
achievements. The rapid development 
of radio and the airplane both can 
be attributed to the first World War 
and it also gave us our first concept of 
the significance of mass production. 
Above that, on the social side, it gave 
us Americans a concept, however in- 
adequate, of our position in the world 
with respect to other peoples. True, 
the League of Nations failed, not so 
much because we were not in sympathy 
with its ideals but probably because in 
the nature of things it represented too 
great a step for mankind to take at 
one time. Despite the fact that we 
were living in a 5, 10, or 15 hp. per 
capita world our thinking was. still 
geared largely to a % hp. per capita 
mental outlook. 

This war can be attributed to many 
things; to the desire for power on the 
part of individuals, to unbalanced eco- 
nomic conditions, to misunderstandings 
between peoples and nations, etc., but, 
fundamentally the roots of the war lie 
deep in the misunderstanding of the 
proper use of mechanical and electrical 
power with respect to social develop- 
ment. 

The great increase in the availability 
of power has not only brought all the 
peoples of the earth closer together but 
it has enabled many more people to live 
on this earth. A century ago there 
were approximately a billion people in 


the world. Today, in 1943, the world 
population is estimated to be some 2% 
billion. 

This increase in world population, 
coupled with the increase in the devel- 
opment of transportation and communi- 
cation, inevitably resulted in friction. 
The advent of the machine brought with 
it certain evils. Its labor-saving capa- 
bilities were not used so much to save 
labor as to increase production for 
the benefit of a few at the expense of 
the many. 

The introduction of the machine did 
not bring universal happiness; for many 
it brought the opposite; to large masses 
it brought exploitation, poverty, unem- 
ployment and industrial depression. As 
pointed out by Henry George over 60 
yr. ago, though the march of invention 
clothed mankind with powers which a 
century before the boldest imagination 
could not have dreamed of, the mate- 
rial progress tended in no way to im- 
prove the condition of the lowest classes 
in the essentials of healthy, happy 
human life. The new forces, he pointed 
out, did not act upon the social fabric 
from underneath as was for a long time 
hoped but struck at a point intermediate 
between top and bottom. It was as 
though a wedge was driven into the 
structure of society. Those who were 
above the point of separation were ele- 
vated, but those who were below were 
crushed down. Henry George has been 
dead many years but the fundamental 
truths he enunciated are at least in part 
aaa for the present world con- 

ict. 

Today we are again at war, and al- 
ready our world of 1940 in which we 
took such pardonable if mistaken pride, 
seems almost an antiquity when re- 
garded from the standpoint of science 
and engineering. The pressures of this 
war are compressing into the space of 
months developments that might have 
taken us half a century to achieve if 
necessity had not set the pace. The 
most uninformed among us hears some- 
thing of the tremendous things that are 
going on in the laboratories and in the 
manufacturing plants of the world. 

Plastics, electronics, synthetic mate- 
rials of all kinds, we hear, are going 
to revolutionize living. We are extract- 
ing vital and wonderful metals from the 
waters of the ocean, the aluminum pro- 
duction of this country is such that in 
a single year it could furnish enough 
aluminum to construct three times the 
number of passenger cars operating on 
the American railroads. We are making 
electric generators for airplanes weigh- 
ing 42 lb. which produce as much power 
as several dozen standard 23-lb. auto- 
mobile generators. With the manufac- 
turing capacity now being added, the 
aviation industry will soon be able to 
make in one year almost twice as many 
planes as the country produced during 
the entire 37 yr. of aviation history. 

In the field of petroleum chemistry 
wonders undreamed of a few decades 
ago are becoming realities. The largest 
catalytic cracking capacity in the world 
is being operated by American oil com- 


panies. The significance of this devel- 
opment which will approximate hun- 
dreds of thousands of barrels daily is 
beyond all present vision. It will form 
the basis not only for explosives and 
synthetic rubbers but for plastics, dyes, 
drugs and a thousand other products. 

A short half-century ago Mme. Curie 
discovered radium and since then its 
radiations have been the only control 
man has had in the treatment of cancer. 
On the opposite page is shown a view 
of a new X-ray generator, rated at 
4,000,000 v. and which has produced 
for the first time radiations more pene- 
trating than the gamma rays of radium 
and with an intensity greater than that 
of all the radium in the world. 

These are some of the things that 
are going on in the world. Just now, 
they are all geared to the war effort, 
but they will remain to serve mankind 
in countless ways after the war is over. 

If these material developments were 
the only developments being accelerated 
by the war, they would brighten the 
present dark period but little. In them- 
selves they could add little to human 
happiness. But while the material de- 
velopments are taking place, progress of 
another kind also is being made. This 
is the progress in our thinking, in the 
desire for a better post-war world. 

The intent of the Atlantic Charter 
is good; it holds forth an element of 
hope for all the oppressed and exploited 
peoples of the earth. Movements ir 
England point to a post-war nation with 
a system of social control such that none 
will be rich but which will offer a meas- 
ure of comfort and security, hence hap- 
piness, to every person in the land. Pro- 
found changes in social attitudes are 
taking place. The Reports of The Lon- 
don Chamber of Commerce and the 
Association of British Chambers of 
Commerce is almost shocking in its im- 
plications. It reads more like a socialist 
indictment of capitalism; it criticizes 
the anachronisms of finance, the inter- 
national struggle for markets, the fal- 
lacy of poverty amidst plenty and a 
lot of other things. 

In this country, industrialists, intent 
as they may be in preserving the tra- 
ditional system of so-called free enter- 
prise, are broadening their social outlook 
to an extent undreamed of a decade ago. 
A most encouraging aspect about their 
thinking in their increasing recognition 
of the problem of unemployment. They 
are beginning to see that unemployment 
is as detrimental to their own interests 
as it is to the workers, and in their 
various proposals, unemployment is being 
regarded from the social side rather 
than the financial side as heretofore. 

It cannot be assumed that because 
this sort of thinking is going on that 
all these plans will materialize or that 
the world’s troubles will disappear after 
the war. In many ways our troubles 
will only begin, but we will have a new 
world to work in, a world in which, 
from a material standpoint, nothing 
will be impossible, and man’s highest 
hopes will have a chance of achieving 
realization. 


January, 1943 — POWER PLANT ENGINEERING — Chicago, Ill, 49 





























Extension to Cape Fear 


HE EXTENSION of Cape 

Fear Station, now under con- 
struction, will add 60,000 kw. to 
present dependable capacity of sta- 
tion, now about 35,000 kw. Com- 
pany system is predominantly 
hydroelectric and is interconnected 
with neighboring utilities and large 
industrials in South Atlantic states. 
Orders for the two turbine genera- 
tors were placed early in 1941; trial 
operation of first unit is under way, 
and second unit is expected to be 
ready at an early date. 

Condensing water is obtained 
directly from the river. Fuel is 
West Virginia bituminous, now 





Twenty-year-old central station of the Carolina Power & 
Light Company given an almost 200 per cent increase in 
capacity by the installation of two 31,250 kw. generating units 


By W. F. FRIEND 


Mechanical Engineer, Ebasco Services, Inc. 


carrying delivered price about 
$0.20 per million B.t.u.; in future, 
coal might come from a nearby 
field. Plant output goes entirely 
into 110-kv. transmission system. 


The extension comprises two 
turbine generators each having 
nameplate rating 31,250 kw. at 0.87 
p.f., with hydrogen cooling at 15 
psi. There are two steam generat- 
ing units, arranged for pulverized 
coal firing by unit system. Steam 
conditions are 850 psi 900 deg. F. 
at throttle. The heat cycle is stand- 
ard regenerative, using four extrac- 
tion points. Performance estimated 










is 11,700 B.t.u. per kw-hr. net out- 
put at full load, with 2.0 in. Hg 
back pressure and overall boiler- 
unit efficiency 87 per cent. 


Incorporated in the design is 
semi-outdoor type of boiler instal- 
lation, which has been applied suc- 
cessfully during the past decade in 
more than a dozen installations ag- 
gregating not far from one-third 
million kilowatts of capacity. These 
plants are situated in regions 
where winter climate ranges from 
temperate to severe, namely, from 
Florida to Texas to Nebraska and 
Utah. 
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Fig. |. Heat balance diagram for the two new units at Cape Fear Station 
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Fig. 2. This view shows the semi-outdoor 
type of boiler used in the new extension to 
Cape Fear Station. This type of construc- 
tion has been applied very successfully in a 
number of other installations 


Saving in cost by omission of 
usual full enclosure around boilers 
is substantial ; still more important 
under wartime conditions is the 
conservation of steel for structural 
framing, and the elimination of 
metal in other details such as win- 
dow sash. 

Comfort of operators and main- 
tenance crew is increased during 
most of the year by the semi-out- 
door arrangement, this improve- 
ment outweighing the disadvan- 
tages in occasional recourse to tar- 
paulins or other temporary pro- 
tection, if repair work should be- 
come necessary in inclement 
weather. 


General Arrangement 


Steam-generating units are 
alongside the turbine-room exten- 
sion, and an auxiliary bay that ac- 
commodates the feedwater heaters, 
pumps and miscellaneous equip- 
ment occupies space between new 
units and the old boiler room. No 
extension of electrical bay was re- 
quired. 

Arrangement of building and 
principal equipment is indicated by 
plan and sectional elevation in Figs. 
1 and 2. Protection of upper boiler 
drums and related accessories is 
supplied by a housing of corru- 
gated asbestos sheathing carried on 
light steel framing. 

One side of new boiler No. 8 
and rear of both the new boilers 
are left exposed, the casing panels 
for boiler settings being made 
weathertight. The arrangement 
provides enclosure for bunker, pul- 
verizers and the firing aisle—where 
equipment and its operating staff 
might be adversely affected if ex- 
posed in cold or wet weather. 

Draft fans are accommodated in 
basement beneath boilers, utilizing 
space that resulted from adherence 
to operating floor levels of original 
station. 

Condensing-water improve- 
ments include addition of one bay 


January, 


for stationary and revolving 
sereens, on present two-bay intake 
structure, which is connected to 
concrete tunnel extending under 
station building. For discharge 
from condensers there has been 
constructed a canal taking water 
downstream into river. Gates at 
end of building and at outlet end 
of canal permit use of existing dis- 
charge tunnel directly to river, 
when river flow is sufficient to pre- 
vent recirculation or when canal re- 
quires maintenance work. 


Coal Handling, Preparation 
and Firing 


Coal equipment includes 80-ton 
track hopper, two 75-ton per hr. 
bucket elevators, a single 75-ton 
per hr. crusher, and spreader con- 
veyors delivering to bunker above 
firing aisle. Existing storage yard 
equipped with drag scraper serves 
new extension. Ash disposal is by 
steam-operated pneumatic system 
discharging to new 250-ton over- 
head storage tank arranged for 
dumping into railroad cars or 
trucks. 

Pulverizers are Riley unit type, 
three per boiler, each rated 15,000 
Ib. per hr., delivering to six Riley 


flare-type forced draft burners per 
furnace. 


Boiler Units and Auxiliaries 


There are two Riley steam- 
generating units, each rated 330,000 
lb. per hr. maximum continuous, of 
the 3-drum bent-tube type with 
11,060 sq. ft. heating surface. Fur- 
naces of dry-bottom design have 
water walls aggregating 10,590 sq. 
ft. heating surface, and volume 
16,600 cu. ft.; heat in the fuel fired 
is thus 25,000 B.t.u. per hr. per cu. 
ft. at rated maximum output. Su- 
perheaters are interdeck with hand- 
operated temperature-control 
damper in setting. Heat traps com- 
prise 7220-sq. ft. loop-type econo- 
mizers and 36,000-sq. ft. tubular 
airheaters. 

Boiler plant auxiliaries include 
five boiler feed pumps (one steam 
four motor) each rated 185,000 Ib. 
per hr., closed extraction heaters for 
the four bleed points per turbine, 
and single evaporator with make-up 
heater and condenser for the two 
units jointly. Steam piping is of 
simple unit design, the lead from 
each boiler and its turbine connect- 
ing into a short manifold, with 
cross-tie between the two manifolds. 
No connection is made to existing 
310 psi 600 deg. F. system, but an 
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CAROLINA POWER & LIGHT CO., CAPE FEAR STEAM ELECTRIC STATION 





Turbogenerators—two Westinghouse, 
rated at 31,250 kw. 0.87 p.f. with hy- 
drogen cooling at 15 psi, 13.8 kv. 3600 
r.p.m., including direct-connected ex- 
citer. 


Surface condensers—two Lummus 
two-pass divided water box type, 26,500 
sq. ft. (including 1300 sq. ft. internal 
air cooler), rated 215 million B.t.u. per 
hr., with auxiliaries. 


Traveling water screen—one Link 
Belt model E-6, with 3-hp. enclosed 
motor. 


Service-water chlorinating equip- 
ment—two Wallace & Tiernan solution- 
feed vacuum semi-automatic type, 
rated 12 lb. chlorine per 24 hr. 


Steam generating units—two Riley 
bent-tube type for 900 psi 905 deg. F., 
rated 330,000 Ib, per hr. continuous, 
comprising: 


Heating Surface, 
Sq. Ft 
BES niscuwewsases een 11,060 
Water Walle s..%6ccentins 10,590 
Superheater, with manual 


bypass damper .......... 
Economizer, continuous loop 


counter-flow .......seee. 7220 
Air heater, tubular single- 
DORN: seu sispeeuwies sic se eee 36,000 


Pulverized-coal equipment—six Riley 
Atrita unit pulverizers with exhauster 
fans, also twelve Riley flare-type burn- 
ers, 


Forced-draft fans—two Sturtevant 
turbovane design No. 9, double width, 
double inlet, vane control, with 200-hp. 
squirrel-cage motors. 








Induced-draft fans—four American 
Blower No. 7% double width, double 
inlet, vane control, with 200-hp. squirrel- 
cage motors. 


Boiler feed pumps—five Byron Jack- 
son 8-stage double-case, rated 185,000 
Ib. per hr. at 281 F. and 2950 ft. total 
discharge head; four 450-hp. 3600-r.p.m. 
squirrel-cage motors; one 440-hp. Terry 
turbine with constant-speed governor 
for steam 850 psi 900 F. at throttle and 
50 psi exhaust. 


Deaerating heater—one Cochrane 
horizontal type, 10 ft. diameter by 25.5 
ft. long, rated 750,000 Ib. per hr., with 
auxiliaries. 


Feedwater regulators—two Smoot 
boiler water-level oil-operated type, 
with duplicate motor-driven oil pumps. 


Evaporator—one Lummus horizontal 
U-tube type, 467 sq. ft., rated 10,000 
lb. per hr. vapor output. 


High heat level condenser—two Alco 
U-tube type. 


Water-treating equipment—one EI- 
gin filtering and coagulating plant, in- 
cluding alum and soda-ash solution 
tanks and pressure filter. 


Closed feedwater heaters (Unit 
No. 3)—three Alco vertical type for 
9th, 13th and 22nd stage extraction 
steam, respectively. 


Closed feedwater heater (Unit 
No. 3)—one Struthers-Wells vertical 
type, for 18th stage extraction steam. 

Closed feedwater heaters (Unit 
No. 4)—four Struthers-Wells vertical 
type for 9th, 13th, 18th and 22nd 
stage extraction steam, respectively. 





Coal-handling equipment—one Web- 
ster system, rated 75 tons per hr., in- 
cluding all accessories other than coal 
scales, : 


Steam locomotive—one Baldwin 40- 
ton, saddle-tank 4-wheel type. 


Ash-handling equipment—one Nu- 
veyor system, rated 20 tons per hr., 
with 250-ton storage tank. 


Lubricating oil purification system 
—two Bowser type A filter units, with 
one 5000-gal, storage tank, also trans- 
fer oil pumps. 


Air compressor—one Gardner 6-cyl- 
inder 2-stage, rated 315 c.f.m. at 100 
psi, with 75-hp. motor. 


Main control board—one General 
Electric complete switch-board for two 
turbogenerators, two 32,000-kv-a. main 
transformer banks, two 2500-kv-a, aux- 
iliary power transformers, and auxiliary 
power supply. 


Auxiliary power switchgear—two 
Ite 550-v. air circuit breakers, with- 
drawal type. 


Auxiliary power load centers—eight 
Pelham 550-v., with Ite air circuit 
breakers, 10,000 amp. interrupting ca- 
pacity. 

Main transformers—four General 
Electric .16,000-kv-a. 3-phase  self- 
cooled outdoor type, rated 55 C. rise 
120/115/110/105 Y—13.2 delta kv., for 
future forced-air cooling to give 21,333 
kv-a. at 55 C. rise. 


Auxiliary power transformers—three 
Moloney 2500-kv-a. 3-phase self-cooled 
outdoor type, rated 55 C, rise 13 
800/13 200/12 500 delta—575 delta 
volts. 











outlet is left for future pressure- 
and-temperature reducing station. 
Piping systems, including steam, 
boiler feed and condensate, are of 
all-welded construction, except at 
valves and equipment that require 
dismantling and servicing. 

Induced-draft fans, two per 
boiler, have 200-hp. constant-speed 
motors. Dust separators ahead of 
fans are of American Blower make, 
specified to remove at least 85 per 
cent of ash in gases at 300,000 Ib. 
per hr. steam output. Discharge 
from collector hoppers is to pneu- 
' matic conveyor delivering into same 
storage tank as used for furnace 
ash. One steel chimney 12 ft. diam- 
eter by 150 ft. above yard grade 
serves both boilers. 


Generator Units 


Turbogenerators of Westing- 
house manufacture are of conven- 
tional design, with hydrogen cool- 
ing arranged to operate at pressures 
up to 15 psi gage. Service water 
from three 250,000-lb. per hr. 
pumps is supplied to hydrogen 
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coolers, hydrogen seal coolers and 
spare oil cooler; main oil cooler 
receives condensate. Units have 
direct-connected main and pilot 
exciters. 

Condensers are Lummus 26,- 
500-sq. ft. 2-pass, each rated 215 
million B.t.u. per hr., with divided 
water boxes, internal air cooler, 
single 68-c.f.s. circulating pump 
and dual 270,000-lb. per hr. con- 
densate pumps. These pumps are 
motor driven. 

In the design of the plant the 


, unit or one-boiler-per-turbine ar- 


rangement was adopted, including 
provision for connection of steam 
and condensate lines to original 
(low-pressure) section of plant. 
The cycle is regenerative, . with 
steam extracted at 9th and 13th 
turbine stages for h-p heaters on 
discharge side of boiler feed 
pumps, and from 18th and 22nd 
stages for ]-p heaters ahead of de- 
aerator. The latter is supplied 
with heating steam from 13th- 
stage extraction point. The single 
evaporator serving both units util- 












izes 9th-stage steam. Performance 
indicated, with 31,250 kw. gross 
generation, 5 per cent energy to 
station auxiliaries and 87 per cent 
efficiency of steam generating unit, 
is 11,700 B.t.u. per kw-hr. net out- 
put. 
Electrical Features 


Electrical facilities include di- 
rect connections made with copper 
tubing from each generator to its 
step-up bank, this comprising two 
self-cooled 16,000-kv-a. 13.2/115- 
kv. transformers. Generator neu- 
trals are grounded through reac- 
tors. For each unit, capacitors and 
lightning arresters are connected 
to main generator leads—the ca- 
pacitors being located indoors 
close to generator terminals and 
the lightning arresters outdoors 
near main power transformers. 
Main control switchboard consists 
of bench sections and instrument 
panels placed in control room, 
using space previously provided. 

Auxiliary electrical equipment 
includes three outdoor self-cooled 
2500-kv-a. 13,800/575-v.  trans- 















Fig. 3. A general view of the Cape Fear Station 


formers; two of these are directly 
connected to leads of respective 
generators, and third is spare. 
Switchgear for distribution and 
control of auxiliary power con- 
sists of metal-clad buses and draw- 
out air circuit breakers. Each of 
the boiler-and-turbine units has 
two load centers for boiler auxil- 
iaries and two for turbine-room 
auxiliaries. 


Substation Facilities 


In the _ step-up substation, 
which is of usual outdoor type, 
each transformer bank has steel 
structure 30 ft. high in bay 32.5 
ft. by 20 ft., to carry transformer 
primary and secondary connec- 
tions consisting of copper tubing 
mounted on post-type insulators. 
Provision is made for placing an 
existing 10,000-kv-a. spare trans- 
former alongside each new bank, 
requiring foundation and water- 
cooling connections. By recourse 
to air pressure cooling on new 
16,000-kv-a. transformer, when 
used with spare 10,000-kv-a. trans- 
former, there will be available 
31,333 kv-a. capacity in emer- 
gency. Yard area around trans- 
formers has crushed-stone fill 2.5 
ft. deep, drained by perforated 
piping to conduct any leakage oil 
from transformer casing into river 
downstream from condensing- 
water intake, thereby minimizing 
transformer fire hazard. 

For each of the two new gen- 
erators is provided one 115-kv. 
outdoor circuit breaker equipped 
with potential devices to be used 
for synchronizing. There are also 
disconnecting switches and con- 
nections to high-voltage buses, 
similar to those for existing genera- 
tors. Another 115-kv. breaker 
with disconnecting switches is 
being installed in an existing 
switchyard bay for new outgoing 
line. 

The original Cape Fear Station 


was built commencing about 20 yr. 
ago, site having been chosen as 
reasonably central to transmission 
system, as convenient to railroads 
and transmission lines, and as pos- 
sessing condensing-water facilities. 
It contains two turbine generators 
each nominally rated 15,000 kw., 
and has actual net output capabil- 
ity of 35,000 kw. Steam conditions 
are 310 psi gage 660 deg. F. at 
throttle. Boilers are fired by under- 
feed stokers, and three of the six 
boiler units have air heaters. The 
only other steam plant on Carolina 
system is located near Asheville 
and has 13,000 kw. net capability. 
Remainder of system power supply 
is from hydroelectric plants or is 
secured by purchase from neigh- 
boring utilities. 

Ebasco Services, Incorporated 
acted as consulting and designing 
engineer for Carolina Power & 
Light Company, on the Cape Fear 
extension project. 


EDISON MEDAL TO 
DR. E. H. ARMSTRONG 


THE Epison Mepat for 1942 has 
been awarded by the American 
Institute of Electrical Engineers 
to Dr. Edwin Howard Armstrong, 
professor of electrical engineering, 
Columbia University, ‘‘for dis- 
tinguished contributions to the art 
of electric communication, notably 
the regenerative circuit, the super- 
heterodyne, and frequency modula- 
tion.’’ 

The medal will be presented to 
Dr. Armstrong during the Nation- 
al Technical meeting of the Amer- 
ican Institute of Electrical Engi- 
neers to be held in the Engineering 
Societies Building in New York, 
N. Y., January 25-29, 1943. 

Dr. Armstrong was born in 
New York City on December 18, 
1890. He began his engineering 
studies at Columbia University and 
became a protege of Michael I. 


Pupin, Edison Medal recipient in 
1920, with whom he worked closely 
on many important research under- 
takings. 

While an undergraduate he be- 
came interested in the operating 
properties of the audion detector 
and set out to learn more of the 
principles of operation of thermi- 
onic tubes. The research that fol- 
lowed at his home in Yonkers, N. Y., 
resulted in his invention of the 
feedback or regenerative circuit 
which became the means not only 
of increasing the sensitivity of the 
audion as a detector of radio sig- 
nals but also became the means 
of producing for the first time con- 
tinuous high frequency oscillations 
by means of a thermionic tube. 
In December, 1914 he published 
the first scientifically correct ex- 
planation of detection and amplifi- 
cation in the audion detector and 
in March, 1915 disclosed the re- 
generative and oscillating circuits. 

He graduated from Columbia 
University in 1913 with a degree 
of electrical engineer, and contin- 
ued as an assistant in the depart- 
ment of electrical engineering. In 
1915, he received the Trowbridge 
Fellowship from Columbia Uni- 
versity. 

In 1917, Dr. Armstrong en- 
tered the service of the United 
States Army as a Captain in the 
Signal Corps, and later was pro- 
moted to rank of Major. While 
serving in this capacity in France, 
he made his second invention which 
became destined to be another cor- 
nerstone in the development of the 
radio communication art. This 
was the superheterodyne receiving 
system. 

This system of receiving far 
surpassed any development up to 
that time and it is still the type 
of circuit used today in practically 
all radio receivers. 

The third outstanding inven- 
tion was his development of the 
super-regenerative circuit which 
was disclosed in 1922. This sys- 
tem of radio reception provides a 
means of increasing the sensitivity 
of a detector above that normally 
obtained by means of simple re- 
generation. This receiving circuit 
supplied the principal means of 
exploring and developing the ultra 
short wave channels. 

The fourth outstanding inven- 
tion of Dr. Armstrong was the de- 
velopment of wide band frequency 
modulation in 1933. This system 
is now recognized as the basis for 
an entirely new era in radio broad- 
easting and communication. 
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Industry's First Line of Defense 


PROTECTIVE LIGHTING 


By CHARLES L. AMICK 


Nela Park Engineering Dept., General Electric Co. 


Cleveland, Ohio 





Discussions on the use of light for prevention of sabotage are not unfamiliar 
to readers of POWER PLANT ENGINEERING. The basic principles of pro- 
tective lighting were outlined in the June, 1941 issue and subsequent numbers 
carried information on this general subject. While the principles of protective 
lighting for industrial plants remain unchanged, present recommendations 
should be tempered not only by the experience provided by previous installa- 
tions but by today's situation regarding the availability of lighting equipment 
appropriate for such service. It is the purpose of this article (I) to review 
briefly the fundamentals upon which specific recommendations must be based, 
(2) to point out the possibilities offered by certain available lighting tools and 
(3) to present typical solutions as a guide to solving similar problems 








T IS of prime importance in the 

planning of protective lighting 
to understand how the saboteur 
operates in order to combat him 
most effectively. In general, sabo- 
teurs may be classified into two 
groups: (1) local “crackpots’’ who 
because of a past grievance against 
an industrial company or because 
of sympathy with the enemy un- 
dertake the willful destruction of 
property to impede our war effort, 
and (2) the professional saboteurs 
who belong to a large ring financed 
by an enemy government. The dis- 
covery of eight such agents who 
landed on the east coast during 
June gives forceful evidence of the 
reality and presence of this type 
of individual. The latter group of 
saboteurs is especially well organ- 
ized and their work is usually 
neither sporadic nor haphazard 
and almost invariably appears as 
an accident—an essential of good 
sabotage. Objectives are usually 
picked with great care to do the 
maximum destruction to a major 
war industry. 

Sabotage may take several 
forms. Arson is perhaps the most 
popular for it can more easily be 
made to appear like an accident. 
Explosions are considered poor 
sabotage, but are sometimes at- 


tempted. Other common practices 
include destroying machinery, in- 
juring materials, damaging fire 
fighting equipment, creating acci- 
dents, causing sickness to em- 
ployes by bacterial infections of 
water and food, and damaging 
blueprints, confidential files, plans, 
etc., to hamper production. 

To perform any of these delete- 
rious acts, the saboteur must gain 


access to the plant. For this reason 
the management must not only 
carefully select new employes and 
determine the loyalty of older 
workmen, but must also provide 
adequate protection against the 
entrance of outside agents by day 
or by night. 

Fencing and an _ adequate 
guard system can usually accom- 
plish this purpose during daylight 
hours, but in addition, adequate 
lighting is necessary to do the job 
at night. Darkness is the sabo- 
teur’s ally and lighting therefore 
is industry’s first defense. 

Protective lighting has two 
main purposes, (1) to keep in- 
truders from entering and (2) to 
make them readily visible and 
therefore easier to apprehend if 
they do enter. Protective lighting, 
however, must supplement other 
protection facilities (such as 
guards, fences, alarms, etc.) rather 





Fig. |. This boundary fence is lighted by a wide-beam projector placed a'ong the fence 
line and directed in such a manner that the area outside is lighted. The illustration shows 
that it is easy for a guard to detect an intruder while remaining in comparative darkness 
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Fig. 2. (Below) All approaches to this 
transformer building are as clearly visible 
at night as by day, making the work of 
watchmen many times as effective in 
guarding its safety through the hours of 
the ‘night. One-thousand-watt floodlights 
located on a nearby building supply the 
principal illumination 


Fig. 3. (Right) Floodlighting of a park- 

ing lot by banks of 150-watt projector 

lamps mounted on the roof of the build- 
ing at the right 


than being the only obstacle to 
the would-be criminal. 

The amount of light required 
depends upon the accessibility and 
vulnerability of the property. For 
example, particularly vulnerable 
locations are along highways, rail- 
road tracks, near woods or under- 
brush which furnish concealment, 
dead-end streets at the property 
line, steep banks either inside or 
outside the fence, entrances and 
behind stacked-up material. 

Although the quality of the 
light must be considered, gener- 
ally speaking, the more light pro- 
vided the better the guards can 
function. But avoid glare in the 
eyes of the guard. Jf there must be 
glare, arrange the units so the in- 
truder will be blinded. Important 


locations should be well lighted 
and well guarded with the light 
used to protect the guards as well 
as the property. 

There are also several other 
considerations worthy of mention: 

1. Protect the power line feed- 
ing the protective-lighting sys- 
tems. 

2. Apply light paint wherever 
possible to create a good seeing 
background. 

3. Make provision for turning 
out the protective-lighting system 
during a blackout, but also pro- 
vide some means for guarding 
against intrusion during a black- 
out. 

4. Clean and check protective- 
lighting equipment periodically 
for the maximum benefit. 


5. Plan the lighting to permit 
the detection of sabotage before 
it does too much damage. For in- 
stance, if the first whiff of smoke 
is discovered, serious arson can 
often be prevented and thus life 
and property saved. The first few 
minutes are very important in fire 
fighting. 

It should also be pointed out 
that while adequate lighting is 
essential for protection against 
sabotage, all non-essential illumi- 
nation should be conserved. The 
importance of such conservation is 
obvious. 

Protective-Lighting Equipment 

Reflectors are necessary to dis- 
tribute the light produced by the 
lamp into directions where it is 
most useful. Almost any desired 
distribution of light can be ob- 
tained to meet the particular situ- 
ation. For example, floodlighting 
units are made for heavy-duty or 
light-weight service in sizes from 
100 to 1500 w. and with beam 
spreads of 12 to 100 deg. Search- 
lights are made in various sizes 
and types, as are street-lighting 
units, outdoor reflectors and re- 
fractors. 

There has been a great demand 
for equipment of this sort, how- 
ever, and difficulty may be ex- 
perienced in promptly securing 
the high-wattage floodlights and 
searchlights which are ordinarily 
thought of as being necessary to 
do the protective-lighting job. 
The hard-glass 150-w. projector 
lamp which has been available for 
several years in either the spot or 
flood type of distribution, offers 
excellent possibilities in this con- 
nection. 

Some may be unfamiliar with 
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this relatively new light source 


(Fig. 5). The 150-w. projector 
lamp is a “cousin” to the all-glass 
sealed beam automotive headlamp 
as far as design and manufacture 
are concerned. The bulb will 
withstand extreme conditions of 
weather and the reflector, being 
sealed on the inside, is impervious 
to gases and fumes which might 
deteriorate exposed reflecting sur- 
faces. 

Besides having the all-impor- 
tant present advantage of ready 
availability, projector lamps are 
easy to install and their controlled 
beam makes them logical tools for 
short and medium range lighting. 
The projector spot lamp has a 
beam pattern similar in distribu- 
tion to a 30 deg. beam floodlight 
and the projector flood lamp is 
comparable in distribution to the 
60 deg. higher-wattage floodlight 
unit. 

The survey of production areas 
and surrounding yards will dis- 
close hundreds of different places 
where even a single projector lamp 
will do a most satisfactory job to 
correct the deficiencies of present 
installations. 

While the use of larger groups 
of projector lamps as a substi- 
tute for conventional floodlighting 
equipment as an expedient for 
temporary installations is not as 
economical in the long run as the 
use of conventional equipment, 
such installations do have the ad- 
vantage of flexibility and reliabil- 
ity, the latter from the standpoint 
of lamp outages. A burnout in a 
group of projector lamps is less 
serious than an outage of a single 
higher-wattage unit which would 
then leave a large area in dark- 
ness, 

Group replacement is recom- 
mended whether ordinary flood- 
lighting equipment or groups of 
projector lamps are employed for 


Fig. 4. An example 
of the simplicity and 
sensibility offered by 
Mazda projector 
lamps. In this in- 
stance, the installa- 
tion involved only a 
_ stout 2 by 4, a 
couple of sandbags, 
* porcelain sockets, 
angle adapters and 
the projector lamps 


protective lighting, and particu- 
larly in the case of projector lamps 
installed at locations which are 
rather inaccessible. 

While each installation requires 
careful and individual study before 
the best lighting recommendations 
ean be given, it is possible to give 
general procedures to be followed 
in lighting different areas. 

Fence Lighting 

The boundary fence is the first 
line of defense against would-be in- 
truders and such barriers are 
doubly difficult to penetrate when 
properly lighted. A common light- 


Fig. 5. The hard- 
glass Par-38 150-watt 
projector lamp is 
available in either 
the spot or flood 
type of distribution 
to fill a variety of 
protective and flood- 
lighting applications. 
This illustration also 
shows some of the 
typical accessory 
equipment 


ing prescription for the fence is the 
use of street-lighting units equipped 
with refractors and 300 or 500-w. 
multiple lamps or 6000 or 10,000- 
lumen series lamps. The units 
should be spaced no farther apart 
than 150 ft. and they are usually 
mounted 25 ft. high on poles lo- 
cated about 5 ft. inside the fence 
line. 

Several types of refractors are 
available, the two-way refractor 
being commonly used. It is also 
recommended that supplementary 
searchlights be so placed that they 
can command a large area, and be 
mounted in such a way that they 
can be directed where needed by 
the guard. An independent power 
supply for the searchlight system 
is also a good investment. 

Figure 6 illustrates one way to 
light boundary fences which do 
not border on occupied property, 


and Fig. 7, where the fences adjoin - 
a highway or railroad. In every case 
it is well to paint the fence white 
or at least to whitewash it, since the 
intruder is generally more visible 
against a light background. This 
applies also to fences of wire net- 
ting. 
Yard Lighting 


Depending upon the particular 
conditions, the yard lighting may 
be in addition to the fence lighting, 
in place of the fence lighting or the 
two may be combined. Areas in 
the vicinity of buildings can be 
conveniently lighted by floodlight- 
ing projectors placed on the roof. 
By using care in the placement and 
direction of such units, the entire 
yard can be lighted without leaving 
dangerous shadows near the boun- 
dary which would provide a hiding 
place for the saboteur. 

It is also good practice to light 
a large section of the yard from 
strategically located poles, making 
certain, of course, that the units 
are not glaring to the guards. This 
system is also employed to put 
light around stored-up material in 
outlying sections of the yard, pref- 
erably the light coming from more 





than one direction to reduce dan- 


gerous shadows. Particular care 
should be used in locating units if 
piled material is moved from place 
to place. 

As previously indicated, the 
150-w. projector spot or flood lamp 
is ideal for lighting small-area 
yards, say within 200 ft. of a 
building. Standard floodlighting 
projectors of the proper size and 
type are recommended for yards 
more than 200 ft. wide although as 
mentioned, banks of projector 
lamps serve as a satisfactory sub- 
stitute if higher-wattage equip- 
ments are not readily available. 

The desirable illumination level 
for protective lighting of the yard 
area ranges from 0.25 to 1 foot- 
candle depending upon the vulner- 
ability and importance of the loca- 
tion. To determine the number of 
units needed to supply this illumi- 
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FENCE LIGHTING 
WITH FLOODLIGHTS. 


@-> 1000 WATT MEDIUM ANGLE FLOOOLIGHTING PROJECTOR 


Fig. 6. Boundary fences illuminated with 
medium-angle floodlighting projectors. Here 
1000-1500-watt lamps should be used with a 
300-ft. spacing and a minimum mounting 
height of 10 ft. If properly directed with 
respect to the guard route, this type of 
floodlighting wi!l be glaring to the intruder 
and at the same time provide maximum 
visibility to guards 


nation, simply use the following 
formula: 
Number of units = 


area < footcandles 





* beam lumens per unit 


The yard-lighting system should 
also be supplemented by one or 
more adjustable floodlighting units 
or searchlights which can be op- 
erated by the guard. Such units 
ean also serve as an auxiliary sys- 
tem in case of an emergency if it 
is powered from a separate supply. 

Figure 8 shows the arrange- 
ment of equipment for protective 
lighting in a typical industrial 


BUILDING 


FENCE LIGHTING WITH LOCAL UNITS 
* TO PREVENT GLARE TO TRAFFIC 


300 WATT STREET LIGHTING OR INDUSTRIAL TYPE UNIT. 
@-©500 WATT MEDIUM ANGLE FLOODLIGHTING PROJECTOR. 


Fig. 7. The glare from fence floodlighting 
units may be detrimental to motorists or 
train crews when fences adjoin highways or 
railroad tracks. The solution is the use of 
300, 400 or 500-watt lamps in street-lighting 
or industrial-type units mounted about 25 ft. 
high and spaced about 75 ft. apart. The 
units shown at the corner of each of the two 
buildings are medium-angle floodlighting 
projectors 


plant yard and Fig. 9 plan for a 
factory in a restricted area where 
ordinary floodlighting equipment 
would disturb the occupants of 
nearby residences. 

Entrances can be lighted either 
by floodlighting projectors on roofs 
of nearby buildings or by street- 
lighting units. The problem is 
simply one of providing sufficient 
light so that anyone approaching 
can be seen quickly and scrutinized. 

An appreciable area around the 
entrances should also be lighted so 
that intruders who are able to dash 
within the. entrance will not be 
lost immediately to the view of 
other guards. 


Substations 


Both substations and principal 
generating stations are particularly 
susceptible to sabotage because of 
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Fig. 8. Either wide or medium-angle flood- 
lighting projectors can be used for yard 
lighting, depending on the area to be 
illuminated. The units are generally mounted 
atop buildings and use 200 to 1500-watt 
lamps, depending on the area to be lighted. 
They should be placed to give good cover- 
age. In the sketch above, the solid dots 
represent medium-angle floodlighting pro- 
jecters and the circles wide-angle floodlight- 
ing units 


their important role in the war 
production effort. Around the cen- 
tral station it is well to take par- 
ticular precaution in the protection 
of feedwater supplies, cooling 
ponds or towers and coal-handling 
machinery. 

Floodlighting units on the sta- 
tion roof can be employed fre- 
quently to protect these vulnerable 
spots, although a _ pole-mounted 
unit is sometimes necessary to light 
isolated cooling ponds or towers. 

The most vital point of substa- 
tions are the transformers. While 
substations are usually well lighted 
inside to facilitate maintenance and 
inspection, it is well to floodlight 
the surrounding areas by conven- 
tional units located atop the steel 
structure. River approaches should 
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Fig. 9. For factories in restricted areas, the 
150-watt projector flood or spot lamp spaced 
on 20 to 30-foot centers will do a good job 
of illuminating building approaches. The 
drawing shows a typical application. The 
units at the entrances are street-\ighting or 
industrial-type units 


be illuminated with the light di- 
rected across the river to avoid 
glare to navigation. 

Obviously, with reliability an 
important factor in _ protective 
lighting, considerable attention 
should be given to the wiring sys- 
tem to that the lighting cannot eas- 
ily be put out of service simply by 
cutting exposed wires. The use of 
underground wiring is best, or if 
on or above the surface, the wiring 
should certainly be in rigid conduit. 

A loop power circuit is desirable 
although perhaps does not justify 
the amount of copper required. It 
is also advisable to keep a supply 
of the lamps used in the protective- 
lighting system on hand so that 
burnouts can be promptly replaced. 


The Bureau of Reclamation 
reports that Grand Coulee Dam 
has provided new sources of 
power vital to the prosecution of 
the war at an average rate of 1000 
kw. per day during the past two 
yr. In December, 1942 parts for 
the turbine of a fourth 108,000 
kw. generator began arriving and 
assembly will start as soon as suf- 
ficient parts are on hand. It is 
expected that this unit will be in 
operation in July, 1943, that the 
fifth 108,000 kw. unit will be ready 
in December, 1943, and the sixth in 
March, 1944. This ultimate in- 
stalled capacity of nearly 700,000 
kw. will be surpassed only by 
Boulder Dam and a substantial 
portion of it will go toward the 
12% million kilowatts that must 
be made available to our war 
plants by 1944. Grand Coulee 
Dam’s new energy will be used 
almost entirely by aluminum re- 
duction plants, shipyards and fac- 
tories making implements of war. 
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DIESELS AT NATCHITOCHES 


The municipal plant in the oldest city of the Louisiana Purchase de- 
spite its irregular growth over a period of years is a municipal show- 
place as well as an efficient, well neal plant. The recent 
installation of a new 1000-hp. generating unit brings the plant to a 
high point in its long history of continuous power development 


By, Wilkam H. Gottlich 


if IS COMPARATIVELY sim- 
ple to design an efficient and 
attractive 2500-hp. Diesel plant, 
but the problems multiply when 
the plant starts operations with a 
modest 150-hp. unit and expands 
to the 2500-hp. capacity in half- 
dozen jumps. The result fre- 
quently is an ugly, disorderly 
power house with a makeshift con- 
glomeration of equipment and op- 
erating systems. 

The municipal power plant of 
Natchitoches, La., has solved this 
problem of irregular growth and 
emerged as a municipal showplace 
with well planned, integrated sys- 
tems for handling fuel, lubricating 
oil and cooling water. 

The power plant of the oldest 
city of the Louisiana Purchase cli- 
maxed its development with the 
installation in 1940, of a 1000-hp. 
McIntosh & Seymour Diesel. Other 
elements in the improvement pro- 
gram were power house renova- 
tion, the installation of a new 8- 
panel switchboard and improve- 
ment of the lube oil and cooling 
water systems. 


From the outset, the Diesel 
plant has paid its own way, amor- 
tizing the cost of equipment from 
plant revenues. The first engine, 
a 150-hp. Fairbanks-Morse ‘hot- 
head’ unit, was installed in 1920 
and this, like all subsequent addi- 
tions, is still in operation. It 
drives directly a 100-kw. F-M gen- 
erator with belted exciter. 


A 300-hp. engine of the same 
type directly connected to a 200- 
kw. F-M generator with chain- 
driven exciter, was installed 4 yr. 
later. 

The next addition, in 1926, was 
a 360-hp. Fairbanks-Morse full 
Diesel direct-connected to a 240- 
kw. generator which depends for 
excitation on a 20-kw. motor-gen- 


Fig. 1. (Left) A close-up of the new 1000- 

hp. Diesel engine generating unit at the 

Natchitoches Municipal Plant. Note how 

the exciter is mounted directly on the bear- 
ing block 


Fig. 2. (Above) A view of the second larg- 
est Diesel engine unit at Natchitoches. This 
_ is a 750-hp., 2-cycle machine 








Fig. 3. (Below) Four pumps in the fore- 

ground supply all the Natchitoches Diesel 

engines with coolina water. The city water 

service pumps can be seen in the extreme 
background 


Fig. 4. (Right) A general view of the in- 
terior of the Natchitoches power plant show- 
ing the five Diesel engines totalling 2560 hp. 


erator set. Second largest unit in 
the plant is a 750-hp., Model 33, 
F-M Diesel driving directly a 512- 
kw. generator with direct-con- 
nected exciter. 

A year ago, when the rapidly 
increasing load necessitated a ma- 
jor plant expansion, Natchitoches 
installed an 8-cyl., 1744 by 25-in., 
4-eycle, mechanical-injection, Me- 
Intosh & Seymour Diesel rated at 
1000-hp. at 225 r.p.m. It drives, 
directly, a 700-kw. Westinghouse 
generator with chain-driven ex- 
citer. 

The city spared nothing in pro- 
viding the new engine with pro- 
tective auxiliaries. Engine air is 
drawn from outside the plant 
through an oil bath filter. The 
750-hp. unit, too, is equipped with 
a filter of this type. 

A large duplex, activated clay 
reclaimer installed in a new base- 
ment section, purifies lubricating 
oil for the entire plant. The sump 
tank for the 1000-hp. Diesel also 


is placed in this basement section. 

The engine pump takes oil from 
the tank, sends it through a cooler 
and filter to the bearings under 
pressure. Oil from the return 
lines drains back to the sump. 
The reclaimer, in continuous oper- 
ation, takes oil from the sump at 
the return end of the tank, puri- 
fies it and returns it to the end of 
the tank where the engine pump 


- has its suction. 


A motor-driven auxiliary pump 
is used to bring up lubricating oil 
pressure in the new engine before 
starting and to keep it up while 
slowing to astop. This pump also 
serves as an emergency standby in 
case the main lubricating oil pump 
fails. Supplementing the pressure 
lubricating system is a mechanical 
lubricator which serves the cylin- 
ders. 

In the case of the 750-hp. unit, 
all oil caught by the cylinder wiper 
rings drains to a tank in a half pit 
in a corner of the engine room. 





The reclaimer in the basement pu- 
rifies this oil and returns it to the 
engine crankcase. 

A motor-driven, rotary pump 
ean ‘be used to transfer oil be- 
tween one engine and another. Oil 
from the three smaller engines 
drains to a dirty oil tank and is 
cleaned up in batches and stored 
in a clean oil tank to await return 
to the engines. 

Fuel is unloaded by a motor- 
driven centrifugal pump and 
stored in two 10,000-gal. tanks 
above ground A motor-driven ro- 
tary pump transfers fuel from 
storage through a filter and a 
meter, to three 250-gal. day tanks 
overhead in the engine room, that 
serve the 1000-hp. engine. Fuel 
flows by gravity to the suction of 
an engine-driven pump which 
sends it through a duplex, pres- 
sure filter to the individual injec- 
tion pump for each cylinder. 

Day tanks for the other engines 
are below ground and supplied 
from storage by gravity. Quan- 
tities of fuel injected are regu- 
lated for the two major units by 
hydraulic-relay governors. The 
governor settings can be controlled 
from the switchboard. Also on the 
switchboard is a voltage regulator 
for each engine. 

To protect engine jackets 
against scale, a closed cooling 
water system is provided for the 
entire plant. All engines are sup- 
plied through branch lines from an 
8-in. pipe located under the engine 
room floor, which serves as a 
header. Water from the engines 
flow to a hotwell outside, then to 
a pair of motor-driven, 250-g.p.m., 
centrifugal pumps which circulate 
it through the coils of a cooling 
tower and then to the header 
which supplied the engines. 

A second pair of pumps of the 
same size and capacity take raw 
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Fig. 5. The Natchitoches, La., municipal lighting plant after the installation of the last engine 


Fig. 6. Another exterior view showing the 


water from the cooling tower sump 
and pump it over the tower. A 
valve is arranged so that city 
water can be admitted as make-up 





L, Ss ofl 





s and ling tower 

to either the raw or jacket water 
circuits. Soda ash is added to 
soften the jacket water. If pumps 
should fail, water under city pres- 


sure can be routed through the 
engine jackets. 

The plant is close to a residen- 
tial section and an exhaust si- 
lencer located outside the plant has 
been provided for each engine. The 
noise is slight and. neighbors have 
found no cause for complaint. En- 
gines are started by air supplied 
by two motor-driven compressors. 

There are two men on duty at 
the plant at all times as well as 
the chief engineer who is usually 
present through the day shift. De- 
spite careful attention to operat- 
ing engines, the engineers took the 
precaution of providing an alarm 
system for their major equipment. 
A howler on an alarm panel near 
the 1000-hp. unit sounds a warn- 
ing if either cooling water or lu- 
bricating oil temperature goes too 
high. 

The board also holds an ex- 
haust pyrometer and _ pressure 
gages which are checked periodi- 
cally by the operator. If anything 
happens to a gage, a light on the 
board goes off. The pyrometer 
serves not only the new engine but 
two of the smaller units. The 
750-hp. engine has alarms on the 
water and the lubricating oil pres- 
sure lines and an exhaust pyrome- 
ter is provided which also serves 
the 360-hp. Diesel. There is a pres- 
sure alarm on the cooling water 
header. 

During the summer months, 
the demand for electricity reaches 
a peak of more than 1000 kw. Ice 

(Continued on page 64) 





PRINCIPAL EQUIPMENT AT NATCHITOCHES, LA., MUNICIPAL PLANT 








Engines 
1 1000-hp., 8-cyl., 17% by 25-in., 
4-cycle, 225 r.p.m., mechanical-injection 
Diesel. McIntosh & Seymour. 
1 750-hp., 5-cyl., 257 r.p.m., Model 33, 
Style M Diesel. Fairbanks-Morse & 
Co. 


1 360- -hp., 6-cyl., 
Style VA Diesel. 


257 r.p.m., Type Y, 
Fairbanks-Morse & 


0. 
1 300-hp., 6-cyl., 257 r.p.m., Type Y, 
Style V Diesel. Fairbanks-Morse & Co. 
1 150-hp., 3-cyl., 257 r.p.m., Type Y, 
Style V Diesel. Fairbanks-Morse & Co. 
Generators 
1 875 kv-a., 700-kw., 2400-v., 3-phase, 
60-cycle alternator with chain-driven 
exciter. Westinghouse Elec. & Mfg. Co. 
1 640 kv-a., 512-kw. alternator with 


direct-connected exciter. Fairbanks- 
Morse & Co. 
1 300 kv-a., 240-kw. alternator with 


motor-generator set for excitation. 


Fairbanks-Morse & Co. 


1 250 kv-a., 200-kw. alternator with 
chain-driven exciter. Fairbanks-Morse 
& Co. 

1 125 kv-a., 100-kw., 2300-v., alter- 
nator with belted exciter. Fairbanks- 
Morse & Co. 


Governors 
Relay-type for 1000-hp. and 750-hp. 
units. Woodward Governor Co. 


Fuel System 
Fuel Oil—Grogan Oil Co. and Sim- 
mons Oil Co. 
Unloading Pump — Fairbanks-Morse 
& Co 


Transfer Pump—Viking Pump Co. 
Meter—Hersey Mfg. Co. 
Filters—Cuno Engineering Co. and 
Nugent Mfg. Co. 
Lubricating Oil System 

Lube Oil—Tereso 65. Standard Oil 
Co. of La. 

Reclaimer—Model H1 Hilco. Hilliard 
Corp. 

Auxiliary Pumps—For 1000-hp. unit, 
Viking Pump Co.; for 750-hp. unit, 
Trahern Pump Co. 

Lubricators—For 1000- -hp. unit, Man- 
zel Bros.; for other units, Madison- 
Kipp. 

Coolers—For 
Heater & Mfg. Co.; 
Schutte & Koerting. 

Filters—For 1000-hp, unit, Cuno En- 
geen) Co.; for 750-hp. unit, Schutte 

& Koerting. 

Cooling Water System 

Pumps—4 250 g.p.m., centrifugal 
pumps. Worthington Pump & Machin- 
ery Corp. 

Cooling Tower—Marley Co. 

Silencers—Maxim Silencer Co. 

Air Filters—American Air Filter Co. 

Pyrometers—Brown Instrument Co. 


1000-hp. unit, Ross 
for 750-hp. unit, 


Air Compressors—Fairbanks-Morse & 
Co. Worthington Pump & Machinery 
Corp. 

Satehbenrd—General Electrie Co. 

Voltage Regulators—General Electric 
Co. 

Alarm System—For 1000-hp. unit, 
Detroit Lubricator Co.; for 750-hp. 
unit, Marshalltown Mfg. Co.; for water 
header, Ashcroft-American. 

Pressure Gages—U. S. Gauge Co. 

Hoists—One 2-ton and one 10-ton. 
Wright Mfg. €o. 

Supervisory Personnel 
Mayor—E. L. McClung. 
Commissioner of Finance—G. H. Pier- 

son. 

Commissioner Over Utilities—A. F. 
Ortmeyer. 

Secretary and Treasurer—Geo. CO. 
Sutton. 

Superintendent—S. L. Perry. 

Chief Engineer—J. D. DeBlieux, Jr. 

Fuel Oil Specifications 
Color—Straw. 

Baumé at 60 deg. F.—36.1 

Spec. grav. at 60 deg. F—0. 8429. 

Wt. gal. at 60 deg. F.—7.018. 

Flash point (pmec)—171 deg. F. 

Viscosity at 100 deg. F.—36.5 sec. 

Carbon residue—0.01%. 

B.t.u. No. high—19.545. 

Sulphur—0.26%. 
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Use of Sewage Gas 
Aids Fuel Conservation 


HE USE OF SEWAGE GAS 

in internal combustion engines 
is not new; a number of towns 
throughout the country have used 
sewage gas effectively for many 
years. While the use of this waste 
fuel is always desirable it offers 
particular attractions in these 
times as means of conserving our 
normal fuel resources. 

The savings effected by the 
use of sewage gas in this manner 
are well illustrated by an installa- 
tion in Cleveland where the opera- 
tion of two engines on sewage gas 
at the Southerly plant of the 
Cleveland Sewage Disposal De- 
partment results in a saving of 
$10,000 annually. At the same 
time, it is making available for 
other uses, natural gas or other 
fuels that would otherwise be re- 
quired in producing the power. 

The gas readily available as a 
by-product in the country’s sew- 
age plants represents an appre- 
ciable amount of fuel and further 
utilization of this fuel might well 
be encouraged. In the Cleveland 
plant alone it is reported there is 
sufficient gas to operate three ad- 
ditional engines and at the present 


time changes are being made in the 
plant to use some of this gas in 
burning sludge and other opera- 
tions. 

Many an average-size sewage 
plant, now wasting its gas, could 
heat its own buildings, incinerate 
sludge, heat the sludge in diges- 
tion tanks as well as generate 
power for lighting and the opera- 
tion of machinery. 

No special arrangements or ac- 
cessories are required to operate 
gas engines on sewage gas. In the 
Cleveland plant the two units are 
standard 8-cylinder engines with a 
bore of 1114 in. and astroke of 1344 
in., developing 420 hp. at 420 
r.p.m. These engines are Cooper- 
Bessemer Corp. units driving 
blowers to discharge aeration 
tanks. They are designed for oper- 
ation either as straight Diesels, or 
to utilize natural gas as fuel, 
whichever is most economical in 
the particular locality. They can 
be readily adapted for either type 
of operation, the only changes be- 
ing necessary are the substitution 
of the injection system for the 
ignition system and a few simple 
changes in the power cylinder liner 
and pistons. 





Two Cooper-B Corp. engines installed 

at the Cleveland Southerly sewage treatment 

works at Cuyahoga Heights, Ohio, running 
on sewage gas 


This conversion feature is a de- 
cided advantage. Should the engine 
be installed for operation on gas 
and the cost of gas increase be- 
yond a certain point, or the supply 
suddenly be exhausted, it can 
quickly be converted to a full 
Diesel. Or should it first be in- 
stalled as a Diesel, and some other 
fuel later prove more economical, 
the engine can just as easily be 
converted for operation on the 
other fuel. 

Nor is any special processing of 
the sewage gas required to make 
it suitable as fuel. According to 
G. E. Flower, superintendent of 
the Cleveland plant the efficiency 
of the engines should be the same 
whether sewage gas or natural gas 
is used. The hydrogen sulphide 
content of the sewage gas is prac- 
tically zero, methane runs 65 per 
cent, carbon dioxide, 30 per cent 
and nitrogen 5 per cent. As an 
engine fuel, sewage gas compares 
favorably with other gases. Its 
heating value will run from 600 to 
700 B.t.u. per ecu. ft. 

At present, internal combustion 
engine driven power plants in sew- 
age plants fall into two divisions. 
The first may be classified as one 
in which gas engines are directly 
connected to the plant’s electric 
generators. Here, the sewage plant 
is able to generate enough gas to 
operate engine-generating units 
continuously, and the electricity 
thus generated, in turn, is used to 
operate motors to drive blowers, 
sludge pumps and a multitude of 
other motors used about the plant. 

The other division may be 
classified as one in which gas en- 
gines are directly connected to 
blowers or other sewage equipment. 
This second method is generally 
used when the gas supply is not 
sufficient to provide enough fuel to 
carry the entire plant load. Blow- 
ers are one of the largest consumers 
of power in the plant. 


Whatever the type of installa- 
tion the utilization of sewage gas 
as an engine fuel can be an impor- 
tant factor in our fuel conserva- 
tion program. What Cleveland 
has done, other cities can do. If 
every sewage plant in the country 
would take similar steps, it would 
greatly lessen the fuel-shortage 
problem. 
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ge wartime today, the pinch on 
critical materials is so great 
that even the most vital of war 
plants must be constructed with 
an eye to conservation and careful 
utilization of materials most read- 
ily available. No exception to this 
is the construction of the new war 
factory’s power plant. 

Few production units are more 
important in the formation of 
America’s war machine than the 
new supercharger plant of the 
Allis-Chalmers Mfg. Co. at Mil- 
waukee, Wis. At its dedication 
recently, Army Air Force officials 






WARTIME 
BOILER PLANT DESIGN 


described the product manufac- 
tured in this new factory as 
‘‘ America’s ace in the hole,’’ a 
device that enables Flying For- 
tresses to fly above the range of 
Hitler’s anti-aircraft guns. 

In their production, a great 
quantity of power is required, pri- 
marily for the essential operations 
of testing the much-needed aircraft 
superchargers. 

Yet, in designing and con- 
structing the power plant for the 
supercharger unit, great care was 
exercised in specifying critical ma- 
terials, and the conservation or- 





When the Allis-Chalmers Co. built their new supercharger plant in Milwaukee 
early last summer the project included a boiler plant to furnish the steam 
needed for heating and process work. Even maeel this was a "war plant" of 
the most vital importance, great care was used in specifying the materials for 
this boiler plant with a view of conserving critical materials as much as pos- 
sible. Not only were second-hand boilers installed but in many elements of 
the design substitute materials were used. In some instances where steel was 
specified originally, concrete was substituted during the process of construc- 
tion. When a second factory unit was decided upon the substitution of con- 
crete for steel was carried to even further lengths. The second unit is now 
being built. Of particular interest are the concrete ash hoppers underneath 
the boilers. These were to have been of steel, but as steel became moré 


difficult to get concrete was used instead. Aside from these features the 
plant is of interest because this is one of the first "blackout" boiler plants 
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Fig. 1. The new boiler plant for the Allis- 
Chalmers supercharger plant is one of the 
first "blackout" boiler plants. It has no 
windows or skylights. Air requirements for 
the boilers and for ventilation are provided 
by these light tight ene placed in the 
walls : 





ders of the War Production Board 
were complied with wholeheart- 
edly. Many instances were found 
where the use of certain types of 
construction or kinds of material 
would sacrifice nothing in the 
plant’s efficiency, yet hasten the 
plant’s erection and aid the war 
effort in general. 

A major step in line with 
WPB conservation orders was the 
substitution and use of two second- 
hand boilers in place of new ones. 
Special adaption procedures were 
necessary, since these WPB orders 
were issued after erection of the 
plant boilers had actually begun. 

To begin with, WPB itself 
helped out by providing a service 
list of used boilers available. Basic 
requirements of capacity, etc., 
eliminated all but a few of these 
automatically, and those still to 
be considered were personally in- 
spected by a representative of 
Sargent and Lundy, the construct- 
ing engineers. 

During the course of inspection 
of these boilers, most of which 
were located in the East, others 
were discovered nearer the super- 











Fig. 2. (Right) Steel construction supported 
the ash storage for the first supercharger 
plant 


Fig. 3. (Extreme Right) Following WPB 

recommendations concrete was substituted 

for the columns of the second ash storage 
unit 





Fig. 4 and 5. Still another instance where original steel construction was abandoned and concrete used in its place was in the ash hoppers 
underneath the boilers 


Fig. 6. (Left) The control board for the 
boilers in the boiler plant of the Allis- 
Chalmers supercharger factory 


charger plant site, an obvious ad- 
vantage. 

It was found that by redesign- 
ing the furnaces and making other 
changes, these boilers could be 
made to fit into the space require- 
ments provided for the new boil- 
ers. This could be done with rel- 
atively small changes in substruc- 
ture work, which had already been 
completed, and it was, therefore, 
decided to use these boilers. 

En route from their original 
installation to the new plant, the 
boilers were knocked down and 
repaired and remodeled, with the 
help of the boiler manufacturer. 
Furnace volume was expanded to 
increase steam produced by 214 
times. Needless to say, the use of 
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these boilers conserved a consider- 
able amount of steel. Then, to 
conserve further on critical mate- 
rials, a good portion of the struc- 
tural steel was eliminated, and re- 
inforeced concrete was used instead. 


Streamline Supercharger Unit 

In discussing other character- 
istics of the boiler house, it might 
be well to consider first the build- 


ing proper. The boiler room is 
located in a wing of the main 
plant, and, consequently, its arch- 
itectural features conform to the 
rest of the building. The super- 
charger unit is a_ streamlined, 
windowless plant, the first real 
blackout factory in the Milwaukee 
area. As a result, unlike most 
boiler rooms, there are no windows 
or skylights, the omission of which 
was to conform to passive defense 
requirements suitable for blackout 
protection. 

To accommodate considerable 
air requirements by the boilers for 
combustion and that necessary for 
ventilation, light-tight louvres were 
placed in the walls, and so de- 
signed and arranged to blend with 
the exterior brick facing. 

The steam demand for the 
plant is based on that required 
for testing superchargers, shop 
heating, and forge shop equip- 
ment. Extreme load fluctuations 
dictated forced and induced draft 
fans for each boiler. 

As an economy measure, for 
light load periods, two boilers are 
arranged for natural draft, and in 
an emergency, due to power inter- 


Fig. 7. With the major 
phases of the conversion 
completed by the manu- 
facturer before the sec- 
ond-hand boilers were 
moved to the Allis-Chal- 
mers supercharger plant, 
the boilers were quickly 
installed, maintaining the 
high-speed schedule of 
construction that was set 
for the entire project. De- 
lays which probably would 
have resulted if new 
equipment had been spec- 
ified were thus largely 
avoided 


ruptions, the forced draft fan for 
one of the boilers has, as an alter- 
nate, a turbine driver. The boiler 
feed pumps are also turbine 
driven. 

The plant as a whole is well 
instrumented to provide the op- 
erator with thorough understand- 
ing of plant operation. Auto- 
matic combustion control is also 
provided to gain the utmost in 
boiler efficiency under wide load 
conditions. 

Since make-up water is nearly 
100 per cent, a water treating 
plant consisting of hot process 
softener and filtering equipment 
is used. 


Coal-Fired Boilers Are Used 


Fuel used for these boilers is 
coal and a suitable coal conveying 
system is provided, which can ac- 
commodate coal delivery by either 
train or trucks. The coal is stored 
in overhead bunkers, and fed to 
the boilers by spreader type sto- 
kers. 

The ash handling system con- 
sists of a vacuum type conveyor 
with suitable storage facilities and 
means for dustless loading of ashes 
to trucks. 

Conforming to modern power 
plant practice where a boiler plant 
is located near residential sections, 
a dust collector is provided to en- 
train practically all of the fly ash 
from boiler exit gases to the stack. 
Means for handling collected ashes 
are also included as a part of the 
stoker ash conveyor system. 


DIESELS AT 


NATCHITOCHES 
(Continued from page 60) 


plants and fish hatcheries provide 
a 24-hr. demand, and theatre and 
residential cooling systems are in 
operation. The pumping load, 
which only 3 yr. ago was 250,000 
g.p.d., rises now to 1,000,000 g.p.d. 
During these peak months the new 
engine is operated about 12 hr. 
per day. 

In the off season load condi- 
tions dictate about 7 hr. of daily 
operation. An effort is made to 
run the big engine with a good 
load factor whenever possible and 
as a result it has produced a con- 
sistent record of 14 kw-hr. per gal. 
of fuel. Lubricating oil consump- 
tion for this unit is 4000 hp-hr. 
per gal. of lubricating oil. 

There were no repairs at all for 
the new engine in its first year of 
operation. The total bill for ma- 
chinery repairs for the entire plant 
in 1940 was $194.39. Total pro- 
duction costs for the year, includ- 
ing salaries, were $24,626.70 or a 
cost at the switchboard of 8.8 mills 
per kw-hr. for the total production 
of 2,789,880 kw-hr. Income from 
sale of power and light to 1035 res- 
idential consumers, 231 commercial 
and 40 industrial consumers 
amounted to $80,966.32. Water 
revenues brought the total to 
nearly $100,000. 

The plant’s first great con- 
tribution to the citizens of Nat- 
chitoches was to cut electric rates 
in half in the past 10 yr. Plant 
earnings have built up a power and 
water system valued today at 
$750,000. The plant is free of 
bonded debt. Only $24,000 per 
yr. is collected in taxes, the power 
system supplying an additional 
$50,000 or more. This fund sup- 
ports the police, health and street 
departments as well as the 11-man 
payroll of the city recreation cen- 
ter. Among the plant’s contribu- 
tions have been $75,000 for a mu- 
nicipal golf course, $10,000 for 
interest on airport bonds, $75,000 
for the recreation center, $8800 for 
an armory and $4500 for a jail. 

In addition the plant supplies, 
without charge, power for street 
lighting, water pumping, schools, 
churches, the city’s noted Christ- 
mas lighting display and other 
civic purposes. 

The successful Diesel plant ob- 
viously is an important factor in 
the development of the city. 
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Better Ink Records With 


Recording Instruments 


Here is a good article on a subject on which very little has been written. 
Recording instruments are in wide use throughout industry. It is to the credit 
of the designers that the greater part of these operate satisfactorily with 
very little attention. To keep them in perfect or however requires some 


knowledge of the characteristics of the inking mec 


anisms as well as the inks 


used and in this article the author presents such information. If nothing more, 
keep this article in your files for the day when your recording mechanisms 
give you trouble, but you can anticipate trouble by rules laid down here 


by ud. pi oa Instrument Design Engineer, Meter Div., Westinghouse Elec. & Mfg. Co. 


HE EARLIEST electrical re- 

cording instrument was un- 
doubtedly Kelvin’s ‘siphon re- 
corder’ which was used to receive 
code messages in sub-marine teleg- 
raphy. In this instrument the 
record was made by means of a 
siphon form of capillary pen, with 
ink on a paper record strip. 

The quality of recording in- 
strument chart records produced 
by ink marking has not been sur- 
passed or even equalled by any 
other recording means. Ink pro- 
duces a clear, continuous perma- 
nent record of the instantaneous 
variations of the measured quan- 
tity. 

One of the greatest advantages 
of the ink marking system is the 
fact that the flow of ink from the 
writing tip to the chart acts as a 
lubricant and reduces the friction 
of the polished writing tip so that 
the accuracy of the instrument is 
unimpaired and the energy re- 
quired to operate the instrument 
is reduced to a minimum. 

The ideal ink for recording in- 
struments should have the follow- 
ing properties: 

1. Produce fine, clearly marked 


records. 
CAPILLARY FEED 


{3 WRITING TIP 
Tr 


Fig. |. Reservoir pen—Direct acting recorder 


FINE BORE 


2. Dry on chart rapidly enough 
to prevent blotting when rerolled. 

3. Not evaporate too rapidly 
from the inkwell or pen reservoir. 

4. Flow freely without clog- 
ging the pen. 

5. Leave no residue or sedi- 
ment to collect in the reservoir 
or pen. 

6. Should not corrode the pen 
or inkwell reservoir or have any 
chemical reaction which would 
cause an accumulation of foreign 
matter or debris. 

7. Should operate over a wide 
range of temperature, humidity 
and altitude (pressure). 

8. The recorded chart should 
produce clear, contrasting blue- 
print reproductions. 

9. The record should not be 
affected by chemical bleaching 
fumes such as chlorine, which may 
be present at the plant in which 
the recorder is located. 

10. The ink should keep for 
long periods of time in storage 
without deterioration or change in 
characteristics. 

Some of these requirements are 
incompatible and it is necessary 
to utilize a compromise solution to 
obtain the most desirable balance 
of properties. For example, an ink 
that dries rapidly on the chart so 
that it will not blot when the chart 
is rerolled, contains a large pro- 
portion of easily evaporated sol- 
vents which will also evaporate 
quickly from the inkwell reservoir 
or pen. Likewise, an ink designed 
to operate at low temperatures 
without freezing usually contains 
a high percentage of alcohol or 
some similar volatile anti-freeze 
compound which evaporates rap- 


idly if the ink is used in a normal 
or high temperature application. 


Other Ink Considerations 


A further consideration is the 
type of recorder in which the ink 
is used. For example, a circular 
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WRITING TIP ENLARGED 
THIS METHOD OF HON- 
ING PLATINUM-IRIDIUM 
TIPS APPLIES TO ALL 
SUCH TIPS. 








Fig. 2. Reservoir pen—Relay type recorder 


chart recorder having a relatively 
small, light weight, low capacity 
pen reservoir, with the chart rotat- 
ing only once in several days or a 
week, must have a slow drying ink 
which will not completely evapo- 
rate from the pen before the chart 
rotation is completed and the re- 
corder serviced. In this case, the 
reroll feature of strip chart re- 
corders is not present to cause 
blotting of the record. - 

It is therefore apparent that 
there is no single answer to the ° 
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ink problem for all types of re- 
cording instruments under all 
conditions, and that an ink de- 
signed for use in a particular type 
of recorder under definite condi- 
tions should be used to obtain the 
most satisfactory records. 


FINE BORE see 
CAPILLARY FEED — 
WRITING TIP 








Fig. 3. Reservoir pen with fine bore 
capillary feed 


In working out the simplest 
solution to this complicated prob- 
lem over the past several years, 
certain premises or conditions 
were laid down. (The following is 
on the assumption that the paper 
used is of a suitable quality for 
the purpose) : 

Inks were develdped in only 
two different colors which experi- 
ence indicate are suitable for prac- 
tically all. applications, namely, 
red and green. 


Types of Inking Systems 

Two general types of inking 
systems were involved, first, the 
strip chart recorder equipped with 
relatively large inkwell or reser- 
voir and second, the circular chart, 
or strip chart recorder which for 
simplicity and low cost is equipped 
with a pen reservoir on the pen 
itself and is thus limited to light 
weight and low ink capacity. 

The large inkwell capacity of 
the first type recorder mentioned, 
permits the use of an ink which 
will dry rapidly on the chart so 
as not to blot when rerolled, and 
yet will last long enough to allow 
for servicing once every week or 
two. 

The second type of recorder 
having relatively small pen reser- 
voir capacity must, of necessity, 
use a slower drying ink so as not 
to require too frequent service 
periods. 

In the case of strip chart re- 
corders equipped with rerolls and 
small pen reservoirs, the chart 
speed must be limited to slow 
speed such as 1 in. per hr. to allow 
the ink on the record time enough 
to dry sufficiently to prevent blot- 
ting when rerolled. 

It is thus plain that to satisfy 
the requirements of the two gen- 
eral types of inking systems oper- 
ated under what might be termed 
normal conditions of temperature, 
humidity, altitude, chart speed, 
and character of*load (fluctuating 


rapidly or else fairly steady with 
all gradations in between), it is 
necessary to provide two different 
types of ink; one relatively quick 
drying and one slow drying. 
These drying properties are 


‘regulated by the percentage of 


water, glycerine, alcohol, and 
other materials used in mixing 
the ink. 

The standard inks produce sat- 
isfactory records for most applica- 
tions, but there are occasional 
installations operated under ex- 
treme conditions of load fluctua- 
tion, temperature humidity or alti- 
tude which require speeding up or 
slowing down the drying time. 


In the case of freezing temper- 
atures, it is possible to obtain good 
performance at considerably re- 
duced temperatures by mixing the 
ink with grain alcohol using up 
to 20 per cent alcohol by volume. 
In the case of high temperatures 
the drying time can be slowed by 
mixing glycerine with the ink. 


FINE BORE 
CAPILLARY FEED 
0 WRITING TIP 


Fig. 4. Reservoir pen—Unit construction 


To prevent corrosion of ink 
changing color, the user should use 
only the ink developed for his type 
of instrument. Inkwells made of 
different metals or alloys may have 
chemical reaction set up if an ink 
other than that developed and rec- 
ommended by the manufacturer is 
used. The least that may occur is 
a change in the color or intensity 
of the record, but in extreme cases 
bad corrosion and pen clogging 
occur. 


For Blueprint Reproductions 


To produce contrasting blue- 
print reproductions, the ink must 
contain dyes highly opaque to the 
color of the light to which the blue- 
print paper is most sensitive. Tests 
of various available recording in- 
strument inks show that very few 
produce satisfactory blueprint re- 
productions and yet many users 
rely on such reproductions to pro- 
duce copies of record charts for 
their system studies. 

A systematic research of dye 
constituents has brought forth an 
ink made with certain dyes which 


produce brilliant, pleasing perma- 
nent colors, and yet are as opaque 
as black India drawing ink and pro- 
duce as satisfactory blueprint rec- 
ords. 
Trouble Shooting 

Field troubles can sometimes be 
traced to a roughness of the pen 
point, or a damp condition of the 
paper chart, or a fluctuating or 
pumping action either in the cir- 
cuit or in the instrument proper. 
Sometimes a blotting or unsatisfac- 
tory record is erroneously ascribed 
to the quality of the ink or of the 
paper. 

A few general rules may help 
to eliminate inking troubles: 


1. Ink reservoir and pen must 
be clean. If a recorder is taken 
out of service for more than a day 
or two the inkwell, pen and writing 
point should be thoroughly cleaned. 
This will not only prevent spillage 
in ease the instrument is moved, but 
will eliminate the clogging of pens, 
deposits in reservoirs and troubles 
that would be experienced in get- 
ting the inking system into opera- 
tion the next time the instrument 
is placed in service. 

2. Never mix different makes of 
inks or attempt to use a different 
kind of ink without thoroughly 
cleaning the inkwell, pen and writ- 
ing point. Normally, water is suffi- 
cient to dissolve and clean any ink 
or residue. In stubborn cases, hot 
water or alcohol may be necessary 
to dissolve residue of ink allowed to 
dry for a long time in the inking 
system. 

3. The writing point must be 
smooth and not allow too much or 
too little ink to flow. Fine-bore 
platinum iridium writing tips have 
practically indefinite life and re- 
quire little attention, but must not 
be allowed to stand idle for long 
periods with ink which will dry and 
harden in the bore. 

Open V-type metal pens will 
stand more abuse of this type, but 
require periodic attention in ston- 
ing the tip as the relatively soft 
material wears more rapidly than 
the platinum iridium tubular tip. 
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‘Fig. 5. V-type metal pen 


Best results are obtained with 
V-type pens if the tip is adjusted 
to write a fine clear line and not 
allow ink to flow too freely. Such 
a record is not only clearer but 
dries faster, minimizes blotting 
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when rerolled and makes less fre- 
quent filling of the relatively small 
pen reservoir. 

4, Paper speed must be suitable 
for the character of record. A rela- 
tively steady load will produce leg- 
ible records at low speeds such as 
34 or 1% in. per hr. On the other 
hand a violently oscillating load 
must have a higher paper speed 
such as 3 or 6 in. per hr., not only 
to spread out the record to show 
variations, but to prevent the pen 


from writing in the same spot to 
the extent of soaking and wearing 
through the paper. 

5. Ink should always be stored 
in bottles tightly corked. Paper at 
best is sensitive to humidity and 
spare charts should not be stored in 
a damp place. The absorption of 
moisture may cause considerable 
trouble with paper jamming due 
to expansion or contraction so that 
perforations do not tract driving 
pins and damp paper giving 
trouble with inking qualities. 


A MOTOR 
IS SMOKING 


An interesting study of the causes of 14 cases of 
smoking motors with suggestions for overcoming 
trouble of this nature. The most common cause of 
overheating of motors was single-phase operation 


By HAROLD B. PHILLIPS 


ROUND FACTORIES and 
mills employing electric mo- 
tor drives to any extent, a not 
uncommon message to reach the 
electric department is that some 
certain motor is “smoking”. In 
one large plant a record was kept 
of fourteen successive reported 
cases covering a period of 18 mo., 
with the results given in the 
tabulation. 

All motors were of the 3-phase 
440-v. squirrel-cage or wound ro- 
tor induction type and ranged in 
size from 14 to 100 hp. 

Heading the list comes the 
cases where motors had run single- 
phase, or where rotation had 
ceased, but line potential was still 
impressed on one set of coils, until 
the insulation of these coils had 
heated to the point of giving off 
a noticeable smoke and odor. In 
only one case was the injury to 
the insulation of such a serious 
nature that it broke down, requir- 
ing rewinding. 

In motor circuits that are prop- 
erly fused or protected by suit- 
able relays there should be small 
chance of single-phase operation. 
However, where a motor is started 
by a compensator having overload 
relays for running protection it is 
universal practice to install the 
starting fuses large enough to pre- 


clude the possibility of their blow- 
ing under extremely hard starting 
conditions. 

It is for this reason that the 
starting and stopping of all mo- 
tors should be delegated only to 
competent and experienced work- 
men. The following is a case in 
point. 

In this instance, which falls 
under heading (a) a workman had 
blocked the starting lever of the 
compensator to prevent its trip- 
ping out when the relays opened. 
The other case under (a) occurred 
where an old type compensator 
was provided with fuses for run- 
ning protection in place of relays. 

Two of these had been care- 
lessly exchanged for fuses of too 
great capacity. Where overload 
relays are used for running pro- 


tection this evil is of course elimi- 
nated but there are still a surpris- 
ing number of old installations 
which depend on fuses only. 

Under (b) was found a com- 
bination of bent contact finger, a 
trip lever that stuck when the 
relays opened, and too heavy line 
fuses. 

Both motors involved under 
(c) and (d) were of small size, and 
were thrown directly across the 
line for starting, so that the start- 
ing fuses provided also for the 
running protection, and were 
necessarily of large capacity. In 
(d) the motor was in an overhead 
hoist with controller operated by 
ropes from the floor. A broken 
spring in controller failing to re- 
turn contacts to neutral, allowed 
two sets to touch while motor was 
at rest. 

When the rotor of a motor be- 
comes displaced until it rubs on 
the stator, a dense smoke soon 
makes its appearance accompanied 
by extreme heating of coils and 
laminations near the point of con- 
tact. Of the three cases coming 
under this section two were due 
to improper assembly after the 
motor had been taken apart, and 
one to a poor job in rebabbitting 
a bearing. 

Because of the very small clear- 
ance between the stator and rotor 
of an induction motor, a great deal 
can be said in regard to the neces- 
sary care in the babbitting of 
motor bearings. Only the best 
grade of babbitt obtainable should 
be used and it should never be 
remelted more than once for the 
purpose. 

After the bearings are prop- 
erly babbitted they should be 
bored out only by a careful and 
experienced machinist, otherwise 
the bearing is likely not to be 
properly centered in the lathe, or 
else bored to a sloppy fit inviting 
further trouble when it is put into 
service. 

(Continued on page 83) 


Record of Smoking Motors 








Source of Smoke 


Cause 


Number 
Reported 





(a) Blown Fuse 

(b) Poor contact in starting switch 
(ec) Motor terminal broken at lug 
(d) Switch only partly withdrawn 
Rotor imperfectly centered 

Worn bearing 


Running single-phase- 


Rotor rubbing 


Hot water bearing Bearing 4 


External source 


Motor burned out 


ry 
Drive chain too tight 
Belt slipping on pulley 


Cause undetermined 
Oil soaked coils 
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Dew Point of Flue 


Gases of 


Fuels Containing Sulfur 


By JESSE S. YEAW and LOUIS SHNIDMAN 


Rochester Gas & Electric Corp. 
Rochester, N. Y. 





New developments and refinement of old processes bring new problems. In 
the early years of power development the question of dew point of flue gases 
was of no particular interest to the boiler plant designer or operator; the 
temperature of the stack gases, as a rule was sufficiently high so that con- 
densation of flue products did not occur. With improved design and control 
of boiler equipment, however, and the tendency to reduce both excess air 
and flue temperatures, the dew point of the flue gases has become a serious 
problem and as the authors of this article indicate, must be considered in the 
design of the equipment. In view of these facts we are pleased to be able 
to present this article on the subject by Messrs. Yeaw and Shnidman, both of 
the Rochester Gas & Electric Corp. The authors are graduate chemists who 
have been associated in the laboratories of the Rochester Gas & Electric 
Corp. for the past 15 yr. Since the business of their company is to sell city 
gas, electricity and steam they have had opportunities to work with a variety 
of field conditions and it was inevitable that they should have become inter- 
ested in the combustion of fuels. We feel that they have done an excellent 
job in preparing this paper and the data in it should be of value both to 
designers and operators of modern boiler equipment. This is the first part of 
a three part article on the subject. The other parts will appear subsequently 





HE PRINCIPAL constituents 

of the fiue products, resulting 
from the combustion of industrial 
fuels with air, are carbon dioxide, 
nitrogen, oxygen and water vapor. 
Small amounts of the oxides of sul- 
fur and nitrogen are also sometimes 
reported. As these gases are cooled, 
a temperature is finally reached at 
which condensation occurs. This 
temperature is the point at which 
the vapor phase is in equilibrium 
with a minute quantity of the 
liquid phase, and it is commonly 
referred to as the ‘dew point’. 

Information relative to the dew 
points of flue gases has become im- 
portant in industry due to the in- 
creasing use of fuel oil and gas in 
place of coal, and also due to the 
improvement in the design and con- 
trol of equipment to obtain the 
maximum recovery of available 
heat. 

The result has been to reduce 
both the excess air and the flue tem- 
peratures, and the matter of con- 

EDITOR’S NOTE: Footnote figures refer 


to a list of references which may be found on 
page 71. 


densation in the flues, economizers, 
preheaters, etc., has become a seri- 
ous problem which must be consid- 
ered in the design and installation 
of the equipment?. 

This problem is complicated by 
the fact that the condensates pre- 
cipitated at the dew point exhibit 
a surprising activity with respect 
to the corrosion of surfaces with 
which they come into contact, for 
they contain not only moisture, but 


170, 


150 


Fig. 1. Curve show- WO 
ing the relation of 
the amount of water 
vapor in flue gases 
to the dew point 


2 90 


also oxygen and the acidic oxide 
gases of carbon, sulfur, and nitro- 
gen. . 

It is the purpose of this paper 
to show how the dew points of the 
flue products resulting from the 
combustion of sulfur bearing indus- 
trial fuels with varying amounts of 
excess air may be rapidly esti- 
mated. 


Theoretical Dew Point 


The theoretical dew point is 
calculated by assuming that the 
flue gas consists of a mixture of 
water vapor and an inert gas. The 
results are, therefore, based upon 
the vapor pressure data for water. 


. The quantity of water vapor in the 


flue gas may either be determined 
directly or be calculated from the 
chemical equations involved in the 
complete oxidation of the fuel. 

To this is added a quantity 
brought into the flues in the fuel 
itself, in the air used up in the theo- 
retical combustion of the fuel, and 
in the excess air supplied. The re- 
sults are fitted into a vapor pres- 
sure table for water or they may 
be plotted on a chart such as Fig. 
1, which was obtained from the 
vapor pressure data for water.° 

The simple chemical equations 
which express the oxidation of the 


PERCENT BY VOLUME OF WATER VAPOR IN THE FLUE PRODUCTS 
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various combustible constituents of 
industrial fuels are: 
C+ 0, — C02 
O 


C,H, + 7% 0, > 6C0, + 3H,0 

The combustion data for gases, 
the analyses for which are gener- 
ally given on a volume basis, are 
calculated directly from the chemi- 
eal equations involved, by assum- 
ing that these equations express 
true volume relationships. 

Table I shows a sample calcula- 
tion for a complex manufactured 
gas mixture. 


The combustion data for solid _ 


and liquid fuels, the analyses for 
which are generally given on a 
weight basis, are likewise calcu- 
lated from the chemical equations 
‘and converted to the volume basis 
at 30 in. Hg. and 60 deg. F. by the 
use of the averaged pound mol 
volume, 378.4 cu. ft. Thus: 

1 Ib. C forms 378.4/12 = 31.53 
cu. ft. CO,, also equals the O, 
required. 

1 Ib. H, forms 378.4/2 = 189.20 
cu. ft. of H,O, O, required equals 
Y% of this. 

1 lb. S forms 378.4/32 = 11.83 
eu. ft. of SO,, also equals the O, 
required. 

1 lb. N, has a volume of 
378.4/28 = 13.52 eu. ft. 

1 Ib. O, has a volume of 
378.4/32 = 11.83 eu. ft. 

1 lb. H,O has a volume of 
378.4/18.02 = 21.00 eu. ft. 

The nitrogen introduced with 
the oxygen of the air is equal to 
79/21 or 3.76 times the volume of 
O, required for the combustion. 
In all of the calculated results 


Table 1. Sample Calculation of Dew Point for Gaseous Fuel 


(Volume Basis) 
Cu. ft. per cu. ft. of 
Fuel Analysis Gas Burned 
Per cent by volume Req. for Comb. 
Mfd. Gas Oo Air 
45.98 .230 1.095 
11.79 059 281 
25.26 505 2.405 
2.06 .062 294 
1.38 .104 493 
0.015 00015 0007 
0.20 —.002 —.010 
2.85 ace 








Products of Combustion 
2 No 802 
460 865 
are .222 
505 1.900 
.041 
.041 


CO, 
118 
252 


041 
.083 


.232 

389 

0006 
—.008 


.00015 


8.74 
1.73 


100.00 958 


4.559 


029 
eae nae 087 
can 017 ie 

523 1.064 3.688 


HO brought in by Req. Air (0.87%)* — .040 cu. ft. : 
Total Flue Products 5.315 cu. ft.t (wet basis), 4.211 eu. ft. (dry basis). 


Total H,O 1.064 + .040 — 1.104 en. ft. 


Per cent H.O vapor in Flue Products 1.104/5.315 100 — 20.77. 
Theoretical Dew Point from Fig. 1 = 142 deg. F. 





60 deg. F. 


*This figure as explained in the text is based on air, 50 per cent saturated, at 
e 


This figure, it will be seen, is the sum of the CO2 (523) + H2O (1.064) + Ne (3.688) 
+ 502 (00015) + the H2O brought in by the req. air (.040). 





given in subsequent parts of this 
paper, it has been assumed that all 
of the air used in the combustion 
and as excess air was 50 per cent 
saturated at 60 deg. F., i.e., 0.87 
per cent H,O by volume. The data 
on Table II shows the calculations 
for a sample of steam coal. 


Air-Fuel Mixtures 


The dew points for the theo- 
retical air-fuel mixtures for a 
large number of fuels were caleu- 
lated, and it was found that these 
data, when mae against the 


fell along 
C+S 
smooth curves in the cases of solid 
and liquid fuels. 

In the case of the gaseous fuels 
these dew points varied with the 
calorific value of the fuel in terms 
of B.t.u. per cubic foot. These 
curves were plotted on the same 
chart with the curves represent- 


weight ratio 


Table Il. Sample Calculation of Theoretical Dew Point for Solid Fuel 








(Weight Basis) 


Fuel Analysis 
Per cent by Weight 
Bit. Steam Coal 
B.t.u./lb.—= 13900 Og 
77.85 24.55 
4.96 4.69 
1.00 12 
5.87 —.69 
1.54 Ey 2 
2.44 
6.34 


100.00 


Ps 
rogen 
Sulfur’ 
Oxygen 
Nitrogen 
Moisture 
Ash 


28.67 


—3.28 


136.47 


Cu. ft. per Pound of 
Fuel Burned 
Req. for Comb. 
Air 
116.86 
22.32 


Products of Combustion 
CO, H,O No SO2 
24.55 oes 92.31 
9.38 17.63 
ears 45 
—2.59 
0.21 


57 * 118 


51 
108.01 


24.55 9.89 


H,0 brought in by Required Air (0.87 per cent) = 1.19 cu. ft. vapor. 


Total H.O — 9.89 + 


1.19 = 11.08 cu. ft. vapor. 


Total Flue Products — 143.76 cu. ft. (wet basis) or 132.68 cu. ft. (dry basis). 
Per cent H2O vapor in Flue Products 11.08/143.76 100 = 7.71 per cent. 
Theoretical Dew Point from Fig. 1 = 106 deg, F. 


Hy 4.96 





= .063 Est. Dew Pt. Fig. 2 = 106 deg. F. 





C+8 77.854-1.00 


ing the decrease in dew point with 
increase in excess air. 

From this combined chart, Fig. 
2, the dew points for the flue prod- 
ucts of any ordinary fuel with any 
mixture of air may be readily esti- 
mated with an accuracy about 
equal to the expected deviation in 
reading such curves. This is suffi- 
ciently accurate for all ordinary 
practical considerations". 

The dotted line on Fig. 2 rep- 
resents the complete course of an 
estimation for a coal sample. The 
ultimate analysis of this sample 

2 


was such that the weight 
ratio was 0.088. This value is 
plotted on the horizontal scale at 
the bottom of the chart as shown. 

The dew point of the flue prod- 
ucts of the theoretical air-fuel 
mixture is read off on the respect- 
ive labeled curve (solid fuel curve 
in this case) and is 155 deg. F. 
This is the dew point of the air- 
fuel mixture with no excess air. 

If we assume that the fuel was 
being burned with about 125 per 
cent excess air (or about 57 per 
cent of air in the flue gas), then 
the dew point of this flue gas mix- 
ture would be somewhat less than 
115 deg. F. In order to find the 
dew point of this mixture, the 
proper curve is followed down- 
ward to the right from 115 deg. 
F., as shown by the course of the 
dotted line, until a point at the 
flue dilution of 125 per cent excess 
air or 57 per cent air in the flue 
products is reached. 

The final theoretical dew point 
of the flue gas and excess air mix- 
ture is again located on the dew 
point scale at the left, and is equal 
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PERCENT EXCESS AIR ABOVE THAT REQUIRED FOR COMBUSTION 


Ss Ff 


O—EW POINT 


-08 42 6 


20 .24 


28 32 36 ao 


WEIGHT RATIO H ,/ SHC FOR SOLID AND LIQUID FUELS 


800 


2 


ha) 


200 1600 2000 
BTU. PER. CUBIC FOOT FOR GASEOUS FUELS 
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PERCENT DRY AIR IN TOTAL DRY FLUE PRODUCTS 


2400 =—2600)=— 3200 33600 4000 
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PERCENT OXYGEN IN TOTAL ORY- FLUE PRODUCTS 


70 80 90 100 


Fig. 2. Theoretical dew points of the products of industrial fuels 


to 93 deg. F. in the case illustrated 
on Fig. 2. 

A similar procedure is followed 
in the case of the gaseous fuels 
except that the calorific value in 
terms of B.t.u. per cubic foot of 
the gas is first plotted instead of 

2 
the weight ratio. 
C+S8S 

The theoretical quantity of air 
required for the complete combus- 
tion of the fuel and of the volume 
of the flue products resulting from 
this combustion may be roughly 
estimated from the calorific value 
of the fuel. The average factors 
necessary for this calculation are 
listed in Table III, together with 
the approximate accuracy and the 
exceptions. 


Condensation of Water from 
Flue Gases 
At the dew point only a minute 
trace of water is condensed. As 


the flue gas is cooled below this 
point, an increasing fraction of 
the vapor condenses. This fraction 
of the total vapor thus condensed 
may be calculated by the use of 
Fig. 1, thus: 

Per cent of total vapor condensed 
at t° 


Curve reading at t° 
= 100 — 





Fraction of water vapor 
in flue products. 


It is obvious that this formula 
is applicable only when the whole 
body of flue gas is brought to a 
constant temperature. Actually 
this is rarely the case in practice. 
Thus, in economizers, preheaters, 
flue pipes, etc., there is a sharp 
temperature gradient near the 
walls, and condensation occurs 
even when the flue temperatures 
are far above their theoretical dew 
points.® * 


Table II1. Approximation of Theoretical Air Required and the Volume of the Resulting 


Flue 


Products 








Cu. ft./Ib. of 
Solid Fuel 
B.t.u./Ib. X 0.0097 
B.t.u./Ib. X 0.0106 3 
B.t.u./Ib. X 0.0008 50 


Theoretical air required 
Total flue products 
Total water in flue products 


Approx. 
Per cent 
Accuracy Exceptions 

3 Fuels containing 
more than 30 per cent 


moisture 


Cu. ft./lb. of 
Liquid Fuel 


Theoretical air required 
Total flue products 
Total water in flue products 


B.t.u./Ib. & 0.0094 
B.t.u./Ib. X 0.0099 solin 
B.t.u./Ib. & 0.0010 


Results low for 
e and 
erosene 


Cu. ft./eu. ft. of 
Gaseous Fuel 


Theoretical air required 
Total flue products 
Total water in flue products 


B.t.u./cu. ft. X 0.0089 5 
B.t.u./eu. ft. X 0.0104 
B.t.u./eu. ft. * 9.0020 10 


Gases of 300 B.t.u. 
per cx. ft. or less 





The dew point has been defined 
as the temperature at which the 
vapor phase is in equilibrium with 
a minute quantity of the liquid 
phase in any system. 

In a complex system such as 
flue gas which contains a compara- 
tively large fraction of water 
vapor together with a variety of 
soluble gases, a number of chemical 
combinations are possible. 

A survey of the solubility and 
vapor pressure data for these pos- 
sible compounds shows, however, 
that, for all practical purposes, the 
effect upon the dew point of all the 
vapors in flue gases except water 
and sulphuric acid may be neg- 
lected except in so far as they act 
as inert substances in diluting the 
vapor volume. 

That the effect of the presence 
of SO, in flue gas upon its dew 
point is considerable has been 
proved repeatedly. Johnstone‘ 
showed that a difference of 0.008 
per cent SO, caused an increase of 
124 deg. F. in the dew point. 
Voight and Hohberg"’, showed that 
the addition of 0.001 to .006 per 
cent SO, raised the dew point 50 to 
170 deg. F. Maconachie’ using a 
manufactured gas containing 12 
grains of sulfur per 100 cu. ft. 
showed that when burned with 66 
per cent excess air the SO, content 
of the flue gases was 0.0004 per cent 
and the dew point was increased 
from 122 to 158 deg. F. or 36 deg. 

The authors’? determined the 
dew points of the flue gases result- 
ing from the combustion of a man- 
ufactured gas containing 9 grains 
of sulfur per 100 cu. ft. with va- 
rious amounts of excess air, and 
found that the dew point of the 
theoretical mixture was increased 
18 deg. F. from 141 deg. F. due 
te the presence of the sulfur. 

It will be clear from this brief 
summary that the deviation of the 
dew point from the theoretical by 
reason of the presence of sulfur 
trioxide in flue gases must be taken 
into account. 


Calculation of the True Dew Point 
of Industrial Flue Gases 

Whereas the vapor pressure 
data for water has been accurately 
determined and are generally avail- 
able®, the necessary vapor pressure 
data for dilute sulphuric acid solu- 
tions are not. An estimation of the 
effect of H,SO, (SO,) upon the 
dew point is rendered still more 
difficult by the lack of a satisfac- 
tory method for the analysis of flue 
gas mixtures for traces of SO, (1 to 
100 parts per million) in the pres- 
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ence of several times as much SO,. 

Johnstone* has suggested a 
graphical method, based upon the 
limited amount of data available, 
by means.of which the dew points 
of gases containing SO, might be 
indicated. Such a chart is shown 
in Fig. 3. 


SOs % by Volume 
in Dry Pro 
20 
0/9 


The data shown by the points 
indicated were obtained from re- 
sults presented by Thomas and 
Barker’, Barclay’, and the Inter- 
national Critical Tables*. Extra- 
polations of these data are indi- 
eated by the o marks. 

Briefly, the curves slanting 
downward to the left on Fig. 3 are 
the projections of the logs of the 
concentrations of SO, in the H,O 
+ SO, mixtures, plotted against 
the log of the increase in the pro- 
portion of H,O in this mixture, ex- 
pressed as partial pressure of H,O 
vapor in the flue products in mm. 
Hg., and labeled per cent SO, by 
volume in the original dry flue gas. 

For each point on these curves 
there is a temperature at which a 
dilute sulphuric acid solution be- 
gins to condense. This temperature 
represents the boiling point of the 
acid solution which condenses, and 
it is, therefore, the true dew point 
of the mixture. 

These data are represented on 
Fig. 3 by the lines which slant 
downward to the right. These lines 
were drawn straight and as nearly 
as. possible through the points rep- 
resenting experimental results or 
extrapolations of them. They were 
extended downward to the slant 
line at the right which represents 
the dew points due to water vapor 
alone. At this point a concentra- 
tion of SO, equal to about 1.6 
p.p.m. still exists in the system. It 
must be assumed that any concen- 
tration of SO, below this amount 
does not affect the dew point of a 
mixture due to H,O alone, while 
any concentration of SO, above this 
amount will. 

Since the partial pressure of 
H,SO, vapor in flue gases is al- 
ways very small, it may be neg- 
lected in estimating the sum of the 
partial pressures of the acid and 
the water vapor. Thus, in any 
specific case, the partial pressure 
of water alone may be assumed to 
be equal to the sum of the partial 
pressures of sulphuric acid vapor 
and water vapor in the flue gas. 

The partial pressure in terms 
of mm. Hg. is obtained from the 
total pressure on the system ex- 
pressed in mm. Hg. by multiplying 
by the fraction of water vapor 
calculated to be in the mixture. 
Thus, in a flue gas mixture with 


Lxperimental 
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Fig. 3. Dew points for dilute mixtures of sulfur trioxide 


10.5 per cent H,0, the partial pres- 
sure of the water vapor is 10.5 
per cent of 760 mm. (atmospheric) 
or 80 mm. Hg. 

The total pressure on the flue 
gas system may not be exactly 
one atmosphere, in which case the 
corrected pressure in terms of 
millimeters should be obtained and 
used in this calculation. 

The chart shown in Fig. 3 rep- 
resents graphically the relation be- 
tween the SO, concentration ex- 
pressed as per cent of the dry. flue 
gas, the sum of the partial pres- 
sures of H,O and H,SO, in the 
vapor state (H,O only in most 
eases), and the true dew point of 
the flue gas mixture. By the use of 
the chart, therefore, any one of the 
three values can be estimated if 
the other two are known or can be 
found. 

-For example, a flue gas hee 
been analyzed and found to con- 
tain 0.001 per cent SO, by volume 
(dry basis). The partial pressure 
of H,0, as. calculated from the 
theoretical combustion, was 80 
mm. Hg. The dew point of this 
mixture would be 187 deg. F. If 
the effect of the SO, had been neg- 
lected, the dew point would have 
been 117 deg. F. (Fig. 1 or Fig. 3). 

Eprror’s Note: This is the first 
part of Messrs. Yeaw and Schnid- 
man’s treatise on the determina- 


tion of dew point. The second 
part, dealing with the estimation 
of sulfur trioxide in flue gas will 
appear in the February issue. 
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(Above) Flame thrower on the production 
front. Sealing the end of a high power radio 
transmitting tube is done at the Westinghouse 
Lamp Division by this cannon burner. As the 
big tube rotates on a lathe the gas flame of 
more than 1000 deg. F. melts the end of the 
glass bulb to make an air-tight seal. Manu- 
facture of such tubes has been greatly accel- 
erated because of warfare communication 





PICTURES 


(Below) Finishing operations on the 
speed ring of a large hydraulic 
turbine in the shops of the Baldwin 
Locomotive Works. Work such as 
this not only requires large special 
pes of machinery but also highly 


illed workmen to do the wor 


(Left) Mercury siphoned into bottles is 
made 99.99995 per cent pure in this 
General Electric purification plant. The 
mercury is required for reliable operation 
of electronic tubes providing power for 
war industries in the manufacture of alumi- 
num and magnesium. A hundredth of one 
per cent of impurity in the mercury would 
make the tubes fail. Mercury vapor is also 
poisonous and every precaution is taken to 
safeguard the health of the men working 
in this plant. An electronic detector gives 
an immediate warning if the concentration 
of mercury vapor in the air should begin 
to increase toward dangerous proportions 





of Engineering Interest 


(Right) The Spencer Heater Div., 
Aviation Corp., Williamsport, Pa., 
which has converted 100 per cent to 
war work, is devoting a considerable 
part of its capacity to the production 
of steel-fabricated units for the coun- 
try's fast-expanding merchant fleet. 
Shown here in the boiler shop, along 
with steel tubular boilers for the Army 
cantonments and new war plants, are 
ship stacks and above-deck houses 


(Right) Concrete cast against 
the new Hydron form linings, 
developed by the United 
States Rubber Co.., is several 
times as resistant to weather 
and abrasion as ordinary con- 
crete. Here the fabric fac- 
ing is peeled from the con- 
crete, after the forms have 
been removed, leaving a sur- 
face which is smooth and 
attractive in appearance 
without any added refinishing 


(Left) Operating under extremely severe 
service conditions, unusual performance has 
been set by eight multi-V-belts in the Finger 
Lakes & Hudson Flour Mills, Inc., flour mill 
in Troy, N. Y. The drive was designed to 
operate a 25-hp. Schutte Hammermill flour 
grinder, and has been running 16 hr. per 
day continuously since June, 1940, without 
a breakdown. The belts run at a speed of 
over 6900 f.p.m., while the motor runs at 
1200 r.p.m. The motor sheave is 22 in., and 
the belts drive a 7.6-in. eight-groove sheave 











Steps for the protection of power sources have 
come a great distance since thought was first given 
to the subject. Outlined here are some of the 
means used by the Commonwealth Edison Co., 
Chicago, Ill., for maintaining industrial power for its 
customer use in the war effort. The plan as it is 
given deals with all contingencies and goes to great 
length in order to avoid mishaps from any cause 


Commonwealth Edison Trains 
Protection Organization 


EARING the Edison Service 

emblem of the Commonwealth 
Edison Co., and commonplace to 
the average Chicagoan, a fleet of 
green sedans, each equipped for 
two-way radio communication and 
manned by uniformed guards, a 
24-hr. watch is kept over Chicago’s 
electric supply system, protecting 
it from sabotage. 

These radio patrols are merely 
a visible manifestation of a care- 
fully planned campaign for pro- 
tection that had its origin more 
than a year ago to combat any 
possibility of what might happen 
under wartime conditions and in- 
terrupt service that is essential to 
the war effort. 

The protection organization is 
divided into two distinct units, a 
growing force of uniformed spe- 
cial police doing patrol and watch 


service, and a volunteer defense 
corps used as an auxiliary unit to 
supplement the first group. The 
auxiliary group was forméd from 
the Commonwealth Edison Post 
of the American Legion. © 
The radio patrol cars cover 
beats close to major electric pro- 
duction, and while their appear- 
ance at a given location cannot be 
anticipated, a ‘flash’ from the cen- 
tral radio operator will bring one 
to any location on its beat in a 
matter of minutes. All members 
of the radio patrol are licensed 
operators, and the contacts with 
the central office are conducted in 
verbal code on a frequency that 
is above the top range of the aver- 
age household receiving set. 
It might be added here that the 
radio devices used are adapted for 
the special needs of the company, 


Fig. |. The two-way radio equipped cars cover the beat 


and that the advanced type of 
F-M system employed furnishes 
excellent reception of the spoken 
word in two-way communication. 

The employes engaged in anti- 
sabotage work are deputized by 
the Chicago Police Department, 
which is acting in close coopera- 
tion, and a radio tie is maintained 
between the Chicago station and 
the Illinois State Police. As an 
additional safeguard for company 
property, heavy wire fences sur- 
round the generating stations, and 
nightly illumination is provided 
for high-voltage switching struc- 
tures and other major outdoor in- 
stallations. 

All persons working in or hav- 
ing business with power plants, 
substations and service buildings 
are required to wear identification 
badges, and escorts are provided 
for all outsiders who have occasion 
to enter the plants. Guards at the 
locked gates are within easy reach 
of telephones and alarms in any 
emergency. 

Photographing is out for the 
duration, and persons found to 
have negatives are obliged to sur- 
render them. Automobile license 
plates are noted, as are markings 


‘on airplanes. Posters by the com-. 


pany offer rewards for the convic- 
tion of persons attempting sabo- 
tage against its properties. 
Intensive training has been 
given to all employes at the vital 
locations of the company in case 
of air raids, and the plants are 
equipped with all the necessary 
pumps, hose, water, and other de- 
vices for combatting incendiary 
bombs and fire. Should the need 
become imminent for the services 
of an air raid crew, the Post De- 
fense Corps would be called into 
action, since it has now a mem- 
bership of nearly 1200 men, 
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In equipping the corps, the un- 
predictable was planned for and 
members were given both class 
room work and practical applica- 
tion of the theories of adequate 
protection. Included in the mobile 
equipment assigned to the corps 
are eight delivery trucks that have 
been rebuilt to serve as ambu- 
lances, and four that have been 
converted to mobile field kitchens. 
Six auxiliary fire pump trucks 
have also been provided. 

The drill school covered fires 
and fire hazards, types of extin- 
guishers, the use of gas masks, 
and fire control and the means of 
extinguishing and combatting in- 
cendiary bombs. Drills were con- 
ducted at the Chicago Fire De- 
partment drill school, where the 
men were familiarized with hose 
and nozzle equipment, operation 
of ladders, fire line hitches and the 
various phases of fire-fighting. 

Class work for auxiliary police 
was conducted by the company’s 
plant protection staff. Lecture 
work included the duties of a spe- 
cial patrolman, theft prevention, 
legal terms and their meanings, 
note taking, report writing, por- 
trait parle and description, and 
technique of arrest and search. 

After passing written examina- 
tions, men who showed qualifi- 
cations for the work were moved 
into an advanced group where a 
knowledge of the use of firearms 
was gained. Emphasis was placed 
on triangulation, sighting, trigger- 
squeeze, stance and grip. Target 


~« 


Fig. 2. One of the ambulances ready for action 


shooting and silhouette shooting 
have been included in the training. 

The members of the corps who 
have been assigned to first-aid 
work have taken the American 
Red Cross standard and advanced 
courses and have also received 
training in the identification and 
treatment of war gases and rescue 
work. In the eventuality that a 
company plant is bombed these 
men would immediately take over 
the task of extricating the injured 
and treating wounds. This would 


po Aas 


Fig. 3. Fire pumps are manned by trained experts 


release the construction forces for 
the task of restoring electric serv- 
ice. 

The personal equipment that a 
first aid man has includes a spe- 
cially designed belt containing 
necessary supplies, a flashlight 
for use in blackouts, a lip stick 
for marking the forehead of a 
wounded person with the proper 
symbols to designate what treat- 
ment has been given, and paper 
and pencils for recording state- 
ments of the injured and keeping 
first aid records. 

The four ambulances carry 
portable field dressing stations. 
These tents and their equipment 
would be set up near the scene of 
activity for the use of company 
doctors and nurses, in the event 
that no suitable building or shel- 
ter were available. 

Practices or rehearsals have 
been held to assure the proper 
coordination of all activities, and 
simulated conditions have indi- 
cated that the corps is well trained 
and responsive to every regulation 
that has been prescribed. 


Unions and industries should 
work cooperative training courses 
for tradesmen and engineers. 

* * #8 


When you trade a dollar for 
a dollar you add nothing to your 
wealth, trade an idea for an idea 
and you gain one hundred per 
cent by the bargain, trade a hope 
for a hope and all humanity 
benefits. 
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Small Plants Need 
Good Engineering Too 


Hospital plant built with limited funds in cold climate 
makes use of section of uncovered breeching as an air 
heater. Engineers’ plans included detailed drawing of 
both piping systems to facilitate preparation of bids 


by E. R. LITTLE, The E. R. Little Co., Detroit, Mich. 


T NEWBERRY, Mich., the 
temperature often drops be- 
low minus 20 deg. F. and occasion- 
ally to minus 40 deg. In the power 
house that supplied heat, light and 
water to the Newberry State Hos- 
pital for many years previous to 
1939, the combustion air was taken 
directly from the outside. 

The chief operating engineer 
was greatly astonished one ex- 
tremely cold snowy night, when 
this below zero air combined with 
snow and drippings from wet coal 
in the stoker hopper, to form 
enough ice on the stoker mechanism 
to literally freeze it. 

When the new power plant was 
designed the above condition was 
given attention and an endeavor 
made to avoid similar happenings. 


However, the situation was compli- 
cated by the fact that the funds 
available for the project were so 

- limited that a conventional type of 
air preheater was out. 

A rather simple solution of the 
problem was devised and incor- 
porated into the plant design. 
After two winters of operation it 
has proven its merit. Figure 1 
shows the method used. The com- 
bustion air enters through screened 
louvers in four sides of a small 
penthouse on the power house roof. 

A 7 ft. by 7 ft. metal duct con- 


nected this penthouse with one end ° 


of a metal housing which surrounds 
the unlined main boiler breeching. 
The housing is so installed that 
there is approximately 1 ft. be- 
tween it and the breeching walls, 


and it extends, in a lateral direc- 
tion, a distance of 20 ft. where a 
duct connects with the fan room — 
located at the boiler room floor 
level. From the fans the air is dis- 
charged into an under floor con- 
crete duct, which extends to the 
stoker wind boxes. 


As expected, the temperature of 
the air is raised approximately 70 
deg. F. by passing through this 
breeching enclosure, and there are 
no evidences of either condensation 
or impairment of the draft from 
the 150 ft. chimney. 

The Newberry plant consists of 
two Wickes 600-hp. boilers fired by 
Detroit underfeed stokers. The 
steam produced is used for heating 
the hospital buildings and gener- 
ating all the electric power used by 
the institution. The generating 
equipment consists of one 300 and 
one 500-kw. Worthington-Moore 
turbines, driving Crocker-Wheeler 
2300-v. generators. The turbines 
operate at a throttle pressure of 
150 lb., saturated, and exhaust at 
5 Ib. gage to the heating system. 

In the preparation of plans for 
this power plant, the engineers did 
not stop when the usual floor plans, 
cross section and details were made, 
but also provided the bidders with 
a diagram of the entire steam and 
water piping systems showing all 


Fig 1. Cross section of the Newberry State Hospital plant showing the general arrangement. The air intake or pent house is shown 
- in heavy lines. Air for combustion sweeps over the breeching (see plan in upper left hand corner) for about 20 ff. and then passes 
down to the fan room. The air temperature is thus raised about 70 deg. F. 
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to them the various 
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shown on the plans. 
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A.S.M.E. ANNUAL MEETING 


Proves Popularity of Panel Discussions 


At its sixty-third‘annual meeting, the A.S.M.E. gave first 
place to problems directly connected with winning the 
war. Sessions on human ingenuity, engineering education, 


By RALPH E. TURNER, Editor 


NGINEERS who attended the 
sixty-third annual meeting 
of the American Society of Me- 
chanical Engineers held in Hotel 
Astor, New York City, on No- 
vember 30 to December 4, sensed 
a great intensity of interest 
throughout the week, more than 
usual. Perhaps it was a feeling 
of responsibility on the part of 
the profession for production of 
more and better war materials. 
We would place that first, but 
along with that reason came the 
eonduct of many of the sessions 
which were of the discussion type. 
No earefully prepared papers 
were preprinted for these ses- 
sions. Even the experts talked 
much of the time “off the record.” 
To get the full benefit of such 
a session you must be in attend- 
ance, for a complete report is not 
permissible. The large number 
registered, some 2800, also had its 
stimulating effects on the enthusi- 
asm of the meeting. 

Another definite reason for 
unusual interest was the increased 
number of sessions devoted to 
topics of human interest such as 
ingenuity, management, original- 
ity in young Americans, adapta- 
bility of workers, aviation, costs, 
production engineering, industrial 
training, and engineering educa- 
tional programs. 





NEW OFFICERS 


President: Harold Vinton Coes. 

Vice-Presidents: J. W. Eshel- 
man, G. T. Shoemaker, T. E. 
Purcell, and W. J. Wohlen- 
berg. 


: Roscoe W. Morton, 
A. R. Stevenson, Jr., and 
A. E. White. 











manpower, aviation, industrial conservation, as well as the 


more technical branches of the profession such as boiler 
performance and construction, feedwater problems, war- 
time plant operation, prime movers and instrumentation 
filled the week from November 30 to December 4 


James W. Parker im his presi- 
dential address under the title 
“The Spirit of a People” por- 
trayed his impressions of the atti- 
tude of men of the engineering 
profession as he observed it dur- 
ing his extended travels during 
the past year. “The younger men 
in the student branches,”’ he said, 
“are almost all of them affected 
by the war. Most of these engi- 
neering students expect shortly 
to be in the armed forces and they 
are puzzled to know whether or 
not they will be given oppor- 
tunity to make use of their engi- 
neering training or will be able 
to resume that training after the 
war. Because of my belief that 
there will be great need in the 
future for men with a thorough 
training in the fundamentals of 
technology, I have urged these 
young men to finish their engi- 
neering education whenever cir- 
cumstances permit.” 

For the most part members of 
the Society are deeply immersed in 
the war effort. They are pooling 
hitherto closely guarded methods 
and are aware of an impending 
social-economic change, of an in- 
ternal debt of unimagined pro- 
portions, of the difficulties to be 
encountered in shifting back into 
peacetime pursuits, of the present 
expanded capacity of industry to 
produce war materiel, but they 
are confident that “the genius 
that made possible such a con- 
version of product for war will 
find means for shifting back to 
the ordinary uses of a world at 
peace.’ 

“‘The question about which 
men’s minds are puzzled is what 
kind of a world we shall be living 
in, what the incentives, what the 
opportunities. When changes 
come, as come they will, the coun- 


try should this time have the 
benefit of the thinking that engi- 
neers can contribute.’’ 


In telling something of the 


duties, responsibilities and per- 


formances of the Ordnance De- 
partment of the Army, of which 
he is chief, Major General L. H. 


Campbell, Jr., stated that his first 
‘and uppe¥most responsibilities are 


to see that the fighting forces are 
equipped with the finest quality 
of weapons which can be pro- 
duced by human ingenuity, and 
that such weapons are supplied 
in sufficient quantities and at the 
times and places desired. He re- 
ports that continuous improve- 
ments are being made and, al- 
though our commanding generals 
consider our weapons the finest, 
what we consider now as top 
flight may well be obsolescent at 
the end of the war if it lasts but 
a few years. He therefore recog- 
nizes the extreme need of research 
and development. 

One of the first acts of the new 


dames W. Parker whose term as 
president of the Society closed with this 
: meeting 


Fig. |. 
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RECIPIENTS OF HONORS 
AND AWARDS 
Winston M. Dudley, Junior 
Award. 

John T. Rettaliata, Pi Tau 
Sigma Medal. 

J. Kenneth Salisbury, Melville 
Medal. 


Fred H. Colvin, Worcester 
Reed Warner Medal. 


Ernest O. Lawrence, Holley 
Medal. 


E. G. Bailey, A.S.M.E. Medal. 

Arno C. Fieldner, Melchett 
Medal (Presented for the 
Institute of Fuels of Great 
Britain). 

Honorary Memberships to: 
William L. Batt, Willis H. 
Carrier, Charles E. Ferris, 
Jerome ©. Hunsaker, and 
Harry R. Ricardo. 











president of the Society, Harold 
V. Coes, was to have the Council 
of the A.S.M.E. formulate and 
send a telegram to Paul V. Mc- 
Nutt, chairman of the War Man- 
power Commission, and to Gen- 
eral Lewis B. Hershey, director 
of Selective Service, setting forth 
the extreme need for technically 
trained engineers in the armed 
forces, in war industries and in 
the rehabilitation program fol- 
lowing the war, and suggesting 
that these needs can best be met 
through the deferment of certain 
students in engineering colleges. 


Forced-Circulation Boiler 
Performance 

During the past year the first 
forced-circulation boiler built in 
this country for 1825 psi, 960 deg. 
F. and with a continuous steam 
generating capacity of 1,000,000 
lb. per hr., has been put into oper- 
ation, and while no official tests 
have been run, F. S. Clark, F. H. 
Rosencrants and W. H. Armacost 
presented performance data which 
indicate close adherence to the de- 
signers’ anticipated values. (See 
Fig. 4 

The. observed performance re- 
veals, according to the authors, 
that the proportions of all ele- 
ments of the _ heat-absorption 
equipment and also the capacity 
of forced and induced draft fans 
are on the generous side; also 
that the range of control provided 


permits regulation of important . 


temperature values to the antici- 
pated performance with some 


January, 


margin to spare. The period of 
operation has not been long 
enough to give assurance that all 
operating difficulties have been 
overcome but, thus far, troubles 
which have arisen have not been 
such as to cause concern for the 
future. 


Details of Boiler Construction 


Work done in the laboratory 
and shop aimed at perfecting tube 
expanding methods in the con- 
struction of boilers was described 
in three papers whose preparation 
was sponsored by The Babcock 
& Wilcox Co. 

One paper described an ex- 
perimental investigation of tube 
expanding carried on to deter- 
mine the fundamentals involved 
in tube expanding, the various 
practical methods of measuring 
the degree of expansion, the opti- 
mum degree of expanding and 
the ultimate strengths of ex- 
panded joints under various con- 
ditions of service: This investiga- 
tion resulted in the finding of a 
characteristic variation in seat 
pressure on the tube, with degree 
of expansion. The seat pressure 
rises rapidly with increase in de- 
gree of expansion to a sharply 
peaked maximum, then falls off 
equally rapidly to a limiting value 
which is nearly constant. 

The second paper dealt with 
the holding power and hydraulic 
tightness of expanded tube joints 
and presented an analysis of the 
stress and deformation. In the 
third paper the author discussed 
the practical aspects of making 
joints dealing particularly with 
the application of recent tube- 
expanding equipment and meth- 
ods largely developed by Babcock 
& Wilcox. 

It was stated that three basic 
tools are used for producing ex- 
panded joints from which all 
others are derived, the roll, the 
prosser, and the ball-drift ex- 
‘pander. Only since 1940, when a 
new expander was developed, 
have the weaknesses of the stand- 
ard expander been overcome, 
making possible the expanding of 
tubes in seats of unlimited width. 

Careful investigation of ‘met- 
als used in boilers has also been 
going on and reports were pre- 
sented at this meeting. One series 
of tests was conducted at Purdue 
University to determine the rela- 
tive resistance to corrosion by 
steam of unstressed specimens of 
various alloy steels at tempera- 
tures of 1500 and 1800 deg. F. 
The results indicated that the 


Fig. 2. Major General Levin H. Campbell, 

Jr., Chief of Ordnance of the U. S. Army, 

who addressed ——— at the annual 
inner 


25-20 and 25-15-2W steels were 
extremely resistant to steam cor- 
rosion for exposures up to 1300 
hr., at 1800 deg. F., other steels 
tested corroded rapidly. 

Another investigation con- 
ducted in the research laboratory 
of the United States Steel Corp. 
dealt with the effect of deoxida- 
tion practice on the creep strength 
of carbon-molybdenum steel at 
850 and 1000 deg. F. 


Boiler-Water Problems 


Under the chairmanship of 
C. H. Fellows, of the Detroit Edi- 
son Co., a panel discussion on 
boiler water problems in connec- 
tion with high-temperature, high- 
pressure steam generation was 
divided into four parts: 1. A re- 
view of the general problems 
encountered in high-temperature, 
high-pressure operation. 2. Boiler 
water scales, especially silicate 
seales. 3. Carryover. 4. Turbine 
blade deposits. 


Fig. 3. Harold V. Coes, new president of the 
Society, assumed responsibilities of the office 
on Friday, December 4 
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The discussion made it evident 
that the boiler design, its circula- 
tion characteristics, construction 
details, metals used, provisions 
for washing steam, load carried, 
temperatures of water, steam, fur- 
nace and gases through the unit 
and height of water level, influ- 
ence greatly .the problems of 
boiler metal embrittlement, scale 
formation, carryover of impuri- 
ties and deposition on turbine 
blades. 

The character of the feedwater 
in its raw and treated states 
should, of course, receive first con- 
sideration. The changes in water 
characteristics that take place in 
the boiler during the process of 
steam generation must be studied 
and provisions made so to control 
them that concentrations of harm- 
ful solids do not take place nor, 
by geyser action, contaminate the 
steam leaving the boiler water 
surface to appear as scale in the 
superheater or harmful deposit 
on the turbine blades. 

Failure to maintain the proper 
density of boiler waters, results 
not only in seale but carryover of 
solid particles with the steam into 
the superheaters and even into the 
steam lines giving trouble in tur- 
bines as deposits on the blades 
which today is reported as one of 
the most serious troubles encoun- 
tered in steam power plant opera- 
tion with cases so serious that as 
much as 15 per cent of the capac- 
ity of a turbine is lost between 
monthly cleanings. 

To prevent corrosion, the 
boiler water must be kept well 
on the alkaline side but if too 
far on this side, the danger of 
caustic embrittlement is encoun- 
tered. The exact pH value seems 
to be an individual problem de- 
pending to considerable extent 
upon the boiler design and its 
operating characteristics. 

Some instances of copper de- 
posits in pitted portions of boilers 
have been noted. The source of 
this copper being traced to decom- 
position of cuprous metals used 
in feedwater pumps, piping and 
gaskets. Some authorities do not 
consider copper as a factor in 
high-pressure, high-temperature 
boiler corrosion, but as “an acces- 
sory after the fact”, not a cause 
of corrosion. The theory being 
that the copper deposits in the 
pit caused by some other water 
condition, but once deposited 
there the copper may, probably 
does, set up an electrolytic action 
which augments the corrosion. 


Caustic embrittlement is not, 
it was pointed out, the only type 
of embrittlement encountered in 
boiler metals used in high-pres- 
sure, high-temperature boilers. 
There is quench cracking which 
sometimes occurs in tubes that 
are subjected to suddenly chang- 
ing wet and dry conditions. Some 
of the newer metals employed 
become embrittled under heat and 
pressure strains. Portions of tubes 
at critical levels have shown em- 
brittlement defects. Overheating 
is another cause. It was sug- 
gested that forced circulation may 
be the solution to some of these 
troubles. 

Considerable difficulty exists 
in high-pressure, high-tempera- 
ture plants with silicates and 
aluminates in various combina- 
tions with other elements, in 
various parts of the boilers them- 
selves, in superheaters and on tur- 
bine blades. Boiler water treat- 
ment has been helpful when 
properly applied. Mechanical de- 
vices, such as steam scrubbers 
and separators, within the boiler 
drums, have been used with some 
success in preventing carryover 
to superheaters and farther along 
in the system. 

One theory of silica carryover, 
now being investigated, is that 
some of the salts are soluble in 
steam and are thus carried over 
as vapor with the steam to be- 
come precipitated on the turbine 
blades situated in those areas 
where the pressures and tempera- 
tures are critical to the specific 
kind of silica salt. 

This entire discussion brought 
out the fact that the various 
phases of the silica problem have 
just been formulated, not solved. 
Further advancement is sure to 
come as the solutions of various 
difficulties are attacked by spe- 
cialists in the field. 


Feedwater Heating Cycles 

A panel discussion of the pos- 
sibilities and limitations offered 
by the adoption of a more uni- 
form steam extraction practice 
was conducted under the auspices 
of the Power Division with A. G. 
Christie as chairman. 

Leaders in the discussion of 
feedwater heating cycles were 
representatives of turbine and 
boiler manufacturers, consulting 
engineers engaged in the design 
of power plants, and engineers 
representing operating companies 
who desired to secure the opin- 
ions of those present on the eco- 
nomic significance of difference 


in feedwater heating cycles and 
arrangements, particularly with 
reference to the question of 
whether some: standardization 
could be effected. 

Studies along this line were 
started by the National Defense 
Power Committee which sub- 
mitted proposed standards for 
turbines for the consideration of 
the industry back in November, 
1938. The object of the commit- 
tee was to provide a means by 
which the industry could save 
time in securing turbine units, 
and reduce costs by simplifying 
design problems and standardiz- 
ing manufacturing procedure. 

While the discussion was fo- 
cused upon the number and loca- 
tion of bleed points in an extrac- 
tion turbine it soon became 
evident that this problem involves 
pressure, temperature and capac- 
ity conditions to which practically 
all equipment in the steam cycle 
is subjected—turbine, condenser, 
heaters, evaporator, pumps, econ- 
omizer, air preheater, boiler 
proper and superheater. 

Turbine manufacturers report 
that they can readily adopt the 
proposed extraction standards 
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with performance results spotted on chart 
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which would permit use of identi- 
eal designs and cut down greatly 
on manufacturing costs encoun- 
tered with special designs. 

Boiler manufacturers recog- 
nize that feedwater temperatures 
are definitely affected by the num- 
ber and location of bleed heaters 
but seem inclined to favor the 
proposed standards. 

Consulting engineers report 
that they always give considera- 
tion to the proposed standards 
but final choice of cycle is that 
which they consider most eco- 
nomical in the long run. 

Some operators have used 
the proposed standards for years 
and find them satisfactory, others 
have found slight variations de- 
sirable, while still others consider 
it necessary for economic reasons 
to deviate completely from the 
standards as proposed. 

Those who have worked on the 
standards expressed themselves 
as being opposed to forcing the 
use of rigid designs but favor 
modifications in the line of 
progress. 

Wartime Operating Problems 

Power plant operation under 
wartime conditions was discussed 
by a group of engineers interested 
in industrial power who were 
called together by F. M. Gibson. 
Ollison Craig, who led the discus- 
sion, stated that four basic prob- 
lems are encountered in power- 
plant operation today: Getting 
most out of existing equipment; 
fuel problems, including conver- 
sion; maintenance; and securing 
and training new personnel. 

During the discussion it was 
emphasized that due to the needs 
for war materials, the so-called 
non-essential factories and other 
industries are compelled to make 
present equipment serve their pur- 
pose since priorities for new 
equipment are almost impossible 
to secure and this condition is ex- 
pected to remain for the duration. 
These problems are being met in 
many ways through the ingenu- 
ity of operating and consulting 
engineers. In one case reported, 
redesigning boiler breechings en- 
abled a 50 per cent increase of 
load on a boiler. In another, 
changing baffles gave 15 per cent 
additional boiler capacity. A re- 
duction of 100 deg. in stack gas 
temperature was effected by baffle 
changes. 

In many plants fuel problems 
are of paramount importance. It 
has been found that in converting 
from oil to coal some boilers can- 


not maintain the load formerly 
carried. Waste fuel is being used 
more economically. Slagging of 
fuel beds has been experienced 
in some plants compelled to use 
lower grade coals and this has 
been solved by cooling the fur- 
nace with water walls and bridge- 
wall tubes, changing baffle posi- 
tions and enlarging furnace by 


‘moving bridgewalls. 


During the war period, engi- 
neers recognize the importance of 
maintaining plant equipment in 
first class operating condition and 
in many instances have increased 
the number of men engaged in 
that work to the point where, in 
some cases, they operate what is 
virtually a rebuilding factory for 
valves, traps, pumps, fans, en- 
gines, motors, electric switches, 
and even turbines. 


Prime Movers 

Gas turbines, which have been 
in the process of development, 
have within recent years become 
commercially feasible in some 
fields, notably the oil refining in- 
dustry, are beginning to make 
progress in the railway and power 
fields, as brought out in papers 
presented at this meeting. 

In the field of steam turbines, 
authors pointed out the important 
part supervisory instruments are 
beginning to play in the opera- 
tion of large units. These instru- 
ments not only assist the engineer 
in maintaining efficient operation 
but in prolonging the life of the 
equipment. Records taken of shaft 
eccentricity, bearing vibration, 
shell expansion, speed, and cam- 
shaft position are means of de- 
tecting incipient causes of fail- 
ures, a function extremely impor- 
tant during times when outage 
must be reduced to a minimum. 

The problems surrounding the 
practice of supercharging Diesel 
engines were discussed in three 
papers. In one, Ralph Miller 
analyzed the rating of super- 
charged engines and came to the 
conclusion that engines of this 
type should be rated in accord- 
ance with pressures and mean 
temperatures as determined by 
design and established practice. 

Frederick A. Hiersch, in a sec- 
ond paper, developed an equation 
in which volumetric efficiency 
may be substituted to obtain an 
inlet-air-temperature correction in 
a Root’s supercharger. 

The third paper tied in with 
the supercharging problem, pre- 
sented by P. H. Schweitzer, was 
prepared to show that the con- 


ventional definition of volumetric 
efficiency for internal combustion 
engines should be discarded and 
replaced by a more satisfactory 
definition. His analysis indicates 
that it is only with: incompletély 
seavenged Diesel engines that the 
conventional definition fails. 

As the result of a series: of 
tests of centrifugal pumps, A. F. 
Stepanoff presented data upon 
which he has come to the conclu- 
sion that the optimum gross pump 
efficiency of centrifugal pumps 
varies with the specific speed of 
pumps, reaching its maximum at 
specific speeds of 2000 to 3000 for 
double-suction pumps. 

Interest in the spreader types 
of stokers has been noteworthy 
during recent months, particularly 
among engineers who are com- 
pelled to convert from oil to solid 
fuel, not only because of demon- 
strated high efficiency but because 
of the wide variety of fuels this 
equipment. will handle satisfac- 
torily.. These facts were brought 
out in a paper by R. L. Beers 
which dealt principally with de- 
scriptions of installations using 
western lignite, midwestern and 
eastern coals as fuel, citing instal- 
lations that gave heat absorption 
efficiencies as high as 87.5 per 
cent. 


Instrumentation 


Activity in the field of indus- 
trial instruments, particularly 
those having to do with the con- 
trol of process, has been increas- 
ing during recent years and it is 
noteworthy that the Committee 
on Industrial Instruments and 
Regulators has requested the 
Council of the Society for the 
privilege of forming a technical 
division of the Society whose 
activities would be devoted en- 
tirely to the problems of instru- 
ments and regulators. 

At this meeting consideration 
was given by J. G. Ziegler and 
N. B. Nichols to process lags in 
automatic control circuits; by 
P. W. Keppler to the desirable 
characteristics of valves and final 
control elements for cascade con- 
trol; by James L. Kimball to 
changing regulator characteristics 
to meet difficult control problems ; 
by R. J. S. Pigott, E. E. Ambrosius 
and E. W. Jacobson to volumeters 
for liquid hydrocarbons; by W. J. 
King to measurement of high tem- 
peratures in high-velocity gas 
streams; and by W. S. Pardoe to 
the effect of installation on the 
coefficients of Venturi meters. 
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WARTIME 
PROBLEMS 


ACED with four vital wartime 
problems — fuel difficulties, 
manpower troubles, material short- 
ages, demand for maximum contin- 
uous capacity — engineers from all 
over the country attended the 15th 
National Power Show at Madison 
Square Garden,. New York City, 
from November 30 to December 4, 
1942. There they visited exhibits 
featuring methods for improving 
coal storage practice, combustion 
of fuels and boiler operation, meth- 
ods for increasing capacity by pre- 
venting heat and material wastes, 
automatic control equipment to 
help spread the skill of available 
personnel, new materials and sub- 
stitutes for unobtainable materials 
in maintenance work and a number 
of new tools and fabricating tech- 
niques for both production and 
maintenance. 


Coal Storage and Combustion 


Reflecting the current interest 
in coal storage problems (see 
Power PLAnt ENGINEERING, July, 
1942 issue) one exhibitor presented 
a hot spot indicator for coal storage 
piles. 

, The indicator consists of a pipe 
driven into the pile and containing 
a spring-loaded, mechanical signal 
released by the melting at 150 deg. 
F. of fusible links at 1-ft. intervals 
inside the pipe, hence the location 
and depth of a danger spot are 
known well before combustion be- 
gins. At this hot spot, the exhibi- 
tor recommended driving a pointed, 
perforated piece of 3-in. pipe con- 
taining dry ice (solid CO,). The 
CO, gas, released through the pipe 
perforations, blankets the danger 
zone, preventing spontaneous com- 
bustion or putting out a fire if it 
has started. 

An automatic combustion con- 
trol system was on display, featur- 
ing electronic relays controlling 
fuel, combustion air and furnace 
draft regulators in full operation 
on a model boiler, all coordinated 
by an ‘‘electric eye’? measurement 
of smoke density to maintain best 
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15th National Power Show Reflects 
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combustion. The system is de- 
signed to provide adjustable elec- 
trical throttling and reset compen- 
sation to preclude hunting. 

Combustible gas analyzer of a 
new type for measuring CO + H, 
was on display, adaptable for boiler 
flue gas and industrial measure- 
ments. In this analyzer the differ- 
ence between the volumes of a gas 
sample before and after burning is 
measured by an electrical bridge 
circuit actuating a recorder cali- 
brated in terms of CO, or other 
desired quantity. é 

Sectionally-supported furnace 
walls and arches were advocated 
by one exhibitor as an aid in quick 
conversion of furnaces from oil to 
coal burning and also as a method 
of cutting furnace maintenance. 

For application both in conver- 
sion of firing and in promoting fuel 
economy, one manufacturer showed 
working and cut-away models of 
pneumatic spreader type and un- 
derfeed stokers for boilers up to 
1000 hp. ; 

For minimizing furnace refrac- 
tory troubles, one manufacturer 
showed a refractory coating, a com- 
bination of high fusion clays and 
metals combined in oils, to be 
brushed or sprayed on refractory 
walls. The furnace heat vitrifies 
the coating, which is designed to 
seal the refractory pores and pre- 
vent the refractories from cracking, 
spalling and disintegrating under 
wide temperature variations and 
the chemical action of hot furnace 
gases. 

A number of exhibits featured 
methods for saving heat in steam 

















after generation, thus increasing 
effective boiler capacity. 

A well-known line of steam 
traps was displayed by large oper- 
ating models, including the latest 
models of an inverted bucket trap 
for 10-250-lb. pressure and capaci- 
ties up to 9800 lb. per hr. and an 
expansion trap especially for out- 
side pipe lines and extensive sys- 
tems where condensate cannot be 
returned to the boiler. For elimi- 
nating water from compressed air 
lines, another exhibitor featured a 
bucket type air trap. ; 

Conservation of heat by mea 
of proper insulation, both in gen- 
eration and distribution, to in- 
crease effective capacity by saving 
fuel and decreasing transmission 
losses, was emphasized. Prefabri- 
cated, pre-sealed insulated pipe sec- 
tions in one booth showed details 
of covering, insulation, joints and 
expansion provisions. 

Methods of testing the proper- 
ties of one of a line of insulating 
materials were shown at another 
exhibit by a test cell with which 
the thermal gradient through the 
insulation was measured. This cell 
ean also be used for furnace wall 
tests. 


Water Treatment Problems 

Interest in correct feedwater 
treatment practices to promote 
maximum boiler efficiency was re- 
flected by several exhibits. In one 
new chemical proportioner, a stand- 
ard water flow measuring device 
operates the proportioner eleetric- 
ally, causing it to lower a swing 
pipe or skimmer into the chemical 
feeder in such a way as to pro- 








portion the chemical feed to the 
water flow. Another exhibit showed 
a plunger-type, step-valve pump 
especially applicable to external or 
internal type feedwater treatment 
systems. This pump has double- 
ball inlet and discharge valves de- 
signed to be self-cleaning and thus 
prevent clogging by solids. 

A third exhibit of proportion- 

ing equipment showed chemical 
proportioners with fluid seal on 
both plungers and stuffing glands 
to reduce maintenance and pre- 
sented data on complete boiler feed- 
water treating systems including 
metering and control, cyclic timing 
and automatic back flushing. 
_ Packing is so fundamental in 
the operation of all power equip- 
ment that much interest was 
aroused by the display of a new 
lattice-braid packing, internally as 
well as externally braided so that 
all wear is on end surfaces and the 
packing does not disintegrate, has 
great flexibility and controlled 
porosity. 

Lubrication of machinery was 
featured by a number of lubricat- 
ing oil companies as a vital factor 
in preventing shut-downs and at- 
- taining maximum efficiency. 


Importance of control of steam 
for most effective use was typified 
by a display of a new pressure re- 
ducing regulator for steam, hot 
liquids and gases at initial pres- 
sures up to 2500 psi and tempera- 
tures up to 1000 deg. F. This unit 
controls the valve opening by 
means of an air loading pressure 
impressed on a diaphragm, without 
use of springs or pilot valve. 


Substitutes for Hard-To-Get 
Materials 


Uses of substitute materials 
such as wood and plastics in equip- 
ment design and maintenance—in 
short, keeping everything going 
when materials are hard to get— 
was of much interest to all engi- 
neers at the Show. « 


One of the manufacturers of 
brass and copper products, with an 
attractive display of raw materials 
and some fabricated war materials, 
is furnishing power plant men with 
data on getting the most out of the 
copper and brass equipment they 
now have. A manufacturer of steel 
control panels exhibited typical ex- 
amples of his panels but was pre- 
pared to furnish data on how sub- 
stitute materials could be used for 
this purpose. 

An unusual use of substitutes 
was in a 10-ft. diameter, 8-blade 


propeller type cooling tower fan 
with blades of Hartzite, a plastic 
and fabric compound, replacing 
aluminum blades, and mounted on 
an all-steel hub with adjustable 
pitch devices. Another instance 
of metal replacement was an all- 
wood telephone booth, for power 
and industrial plants, constructed 
of plywood with an absorbent in- 
ter-layer. A most interesting ex- 
ample of substitution was a com- 
plete line of pulleys for both flat 
and V-belts, built entirely of wood 
except for the through bolts. 


Machine Tools and Welding 


Machine tools and fabricating 
methods for maintenance work in- 
cluded a new low-temperature 
welding process in which, by means 
of a special rod and flux and stand- 
ard torch or electrical equipment, 
welding of steel, bronze, iron, alum- 
inum and the like is done at tem- 
peratures ranging between 900 and 
1400 deg. F. Repairs on castings, 
gears, water jackets, pipe, tools and 
other machine parts were demon- 
strated. 

Many machine tools were shown 
in operation. These were of in- 
terest to engineers engaged in pro- 
duction work and some might be 
employed in power plant mainten- 
ance. A number of portable, flexi- 
ble-shaft maehines for drilling, 
grinding and the like ‘were of in- 
terest, also foot-operated and pneu- 
matic vises. A number of exhibits 
included roller. bearings, variable 
speed drives, flexible couplings, 
speed reducers and other power 
transmission devices. Several dis- 
plays of belting and gearing at- 
tracted attention and a variety of 
materials-handling equipment was 
shown. 


The D. W. Haering & Co., Inc., 
research staff has recently an- 
nounced the successful applica- 
tion of chrom glucosates for va- 
por phase injection in conjunc- 
tion with ammonia for complete 
inhibition of corrosion in refinery 
equipment. 


The company’s field and re-* 


search engineers have developed 
a method of controlling corrosion 
in salt water and brines making 
possible the use of iron and steel 
pipes to replace admiralty and 
high alloy tubing in the petro- 
leum and allied industries. 

Research is also being directed 
to the control of wire cable cor- 
rosion and additional experi- 
mental work is being carried out 
on cooling waters and condensate 
corrosion control. 


A MOTOR 
IS SMOKING 


(Continued from page 67) 


A motor bearing properly 
bored will fit the shaft snug 
enough to run warm for a little 
while. Where a bearing can be 
felt to move sideways when tried 
on the shaft it is bored too large. 
In a small motor this will often 
take up a greater part of the clear- 
ance between stator and rotor, 
necessitating another change in a 
short time. 

In the case of an overheated 
or burned out bearing the smoke 
and odor emitted will usually 
issue from inside the end bell mis- 
leading the casual observer as to 
its source. In the first instance 
under this heading a bearing had 
been allowed to go entirely dry of 
oil, due to the neglect of the main- 
tenance electrician. In the other 
instanee the contributing cause 
was a heavy drive chain improp- 
erly adjusted. 

Two of the alarms as shown, 
originated from a slipping drive 
belt on the motor pulley. In each 
ease the workman failed to recog- 
nize the true source of the smoke, 
but assumed that it was the motor 
itself, and so reported to the elec- 
trical department. 

Of the two cases of genuine 
‘burn out’ one was definitely due 
to the coils being soaked in lubri- 
eating oil. 

To eliminate oil soaked wind- 
ings all motor oiling must be care- 
fully executed by the one in 
charge. This means that each 
bearing should be carefully ob- 
served to determine at what level 
the oil will remain in the oil gage 
without leaking out. 

The average oiler will pour in 
oil until it overflows in the gage. 
This is all wrong. As long as the 
oil rings pick up the oil, the bear- 
ing is full enough for satisfactory 
operation. 

These records indicate the ne- 
cessity for more frequent and sys- 
tematic examinatidiis and adjust- 
ment of relays, fuses, and~ pro- 
tective devices, as well as the 
contacts of starting switches. 
~~ For’ the’ motors: themselves, 
regular and systematic examina- 
tion of bearings and coils, and the 
frequent gaging of the air gap is 
necessary. In actual practice such 
cases as are here enumerated have 
been practically eliminated by 
these precautions. 
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Put Your DORMANT SCRAP Into the War 


beet HEAVY SCRAP is needed 
NOW to help win this war. It has 
been found that the millions of tons of 
production scrap now being salvaged 
by American industry and of household 
scrap turned in by the American people 
can-be-used much more effectively and 
quickly if mixed with large quantities 
of heavy scrap. Therefore the Indus- 
trial Salvage Section of the WPB urges 
you to get your dormant scrap into the 
war production stream—NOW! 

Every fighting man in World War 
II needs 4900 lb. of metal—mostly steel 
—in the form of fighting equipment. 
This is 50 times what he used in World 
War I, which was only 94 lb. Approxi- 
mately 50 per cent of all steel, even in 
normal times, is composed of scrap. 
Because this scrap has previously been 
refined, it can be mixed with pig iron 
to make steel much faster than if pig 
iron alone is used. Furthermore, the 
steel now goes overseas as weapons 
and much of it does not come back. 
Half of every tank, gun, submarine is 
iron and steel scrap. 


What Is Dormant Scrap? 


Dormant scrap consists of obsolete 
machinery, tools, equipment, dies and 
the like which are incapable of current 
or immediate future use in the war pro- 
duction effort because they are broken, 
worn out, irrepairable, dismantled or in 
need of unavailable parts necessary to 
practical reemployment,. 

The Industrial Salvage Section of 
WPB recommends that you follow this 
rule: If it hasn’t been used for 3 mo., 
and if somebody can’t prove that it’s 
going to be used in the next three—sell 
it or scrap it! 


Scrap and the Maintenance Problem 


Yes, everybody knows you have a 
serious maintenance problem. If you 
scrap too much stuff now, you may be 


caught short later on in an emergency. 
But you can try to strike a balance 
between holding a reasonable amount 
of repair and maintenance material 
and saving material just because you 
“may need it some day.” 

For a lack of scrap could conceiv- 
ably lose us this fight. And then what 


good would you get from the stuff you 
had saved? 
What to Do? 


First, in every company a salvage 
committee should be formed and a sal- 
vage manager put in charge. A high 
executive should be selected for this 
job, one who has the authority to make 
decisions, to overrule the string savers 
and to take the responsibility when 
someody asks next year: “Who in 
blazes threw that old pump away?” 

Second, this executive and the sal- 
vage committee should go over the 
plant with a fine-tooth comb, marking 
what is to go into scrap. : 

Third, see that it goes! 


Make a Check List 


The best thing to do is to make a 
check list for your plant somewhat 
along the line shown in Fig. 3. List 
not only complete units but also parts, 
such as tubes, bolts and nuts, shafts, 
bearings, pistons, blades, and the like. 
Then look at each item objectively, 
scrap it if possible. 

f you find material that is still 
usable by somebody else, your scrap 
dealer or used machinery dealer will 
buy it at higher than scrap prices. 

Scrap is deductible from income 
tax. This is important. See your ac- 
counting department about deducting 
scrap value from income tax. 


Sorting and Selling Scrap 


Do you have to sell your scrap to a 
scrap dealer? Yes, you do, because no- 
body else is set up to sort and process 
scrap. There are 75 recognized grades 
of steel alone. Sort it according to 
material and separate usable items from 
the mass. You will get higher bids and 
if the tonnage is high you might get 
competitive bids from more than one 
dealer. The scrap dealer, of course, 
makes a profit. But his job is an im- 
portant one and his prices are regu- 
lated by Government ceilings. 


Fig. 1. (Left) This 
planer, used only 3 
or 4 times a year, 
was not scrapped 
but sold to a war 
plant. The buyer op- 
erates it 20 hr. a 
day 


Fig. 2. (Right) Oh, 

boy! Look at the 

dormant scrap—po- 

_ tential machine gun 

and tank parts! But 

they are on their way 
to the Axis now 


What types of dormant scrap are 
you likely to find? The first thing that 
will occur to you, of course, is un- 
usable machinery such as_ motors, 
blowers and fans, compressors, pumps, 
piping, valves and the like that some- 
body else can use. Look for such items 
as unused railroad track, old mono- 
rails and conveyor equipment, line 
shafting and hangers that have been 
replaced by individual motor drive and 
similar items. You may find pre-war 
replacement parts with nowhere to go 
until after the war. It might pay to 


Resale Standby Scrap 


ltem In Use 
Turbines 

Generators 

Condensers 

Boilers 

Pumps 

Compressors 

Switches 

Wiring 

Controls 


Electric 
Motors 


Drive 
Shafting 


Pulleys 
Hangers 


Fig. 3. Suggested form for a check list of 
power equipment. Make your own to suit 
your conditions. This is for complete units. 
You'll want to break down each item into a 
parts list, because you're probably operating 
all your complete units right now. Under 
steam engines you might list: 


Frames, bed plates, cylinders - 
Crankshafts, connecting rods 
Pistons and piston rods 
Bearings and bearing materials 
Valves, governor parts 

Fly wheels 

Bolts, nuts, misc. fittings 


scrap them and write off the cost, hop- 
ing to get something back in tax 
reduction. 

Even if you have already made a 
search for dormant scrap and turned 
in some of it, try again. It has been 
proved time and again that, no matter 
how well you did before, you can 
always turn up more scrap. 
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MEET MR. EARLE 


To those who have been reading Power Plant 
Engineering for over 10 yr., Chester R. Earle, our 
new associate editor, needs no introduction. He 
was an important member of our editorial staff from 
1924 to 1932. He returns to the staff now directly 
after several years with the Republic Fiow Meters 
Co. where he has been in direct contact with power 
plant engineering problems in many industries. 

Mr. Earle was graduated from Tufts Engineering 
School with a B.S. degree in Mechanical Engineer- 
ing. In the first World War he served as Ensign in 
the U.S.N.R.F. Following the war and prior to his 
association with Power Plant Engineering in 1924 he 
was employed in the engineering departments of 
Arlington Mills, Lawrence, Mass., and Haverhill Box- 
board Co.; as instructor at Dummer Academy; and 
as assistant professor, Michigan College of Mines. 

The return of Mr. Earle to our staff is not only 
gratifying to us but his experience and knowledge 
of the power field will be reflected in the quality of 
the editorial content of Power Plant Engineering. 
Contributors of this section can look forward to 
many pleasant contacts with him. 

Particular attention is directed to the "hay burn- 
er," overall efficiency minus 12.6982 per cent. 
That's part of the regular equipment. Wherever 
Chester goes, there also goes the pipe. He smokes 
an herb familiarly known to his former Republic 
associates as "mule bedding''—actually Edgeworth 
sliced plug. This is not a plug for the tobacco, 


however. 
A. W. K. 
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Pass the Ammunition 


Why are so many power plant operators downtrod- 
den wretches? Why are they so afraid to go to 
their chiefs for information on questions relating to 
their work? Why are these chiefs reluctant to an- 
swer their questions? As one of our correspondents 
puts it, "knowledge is power but why hide it?" 


By ANDREW W. KRAMER 


—_- DRAFTEE in the army gets a 
base pay of $50 per mo. When he is 
inducted into military service he gives up 
nearly all of his privileges as an indi- 
vidual. His time is no longer his own, 
he must do whatever work is assigned to 
him whether he likes it or not. He loses 
all rights and privileges to personal in- 
itiative and private enterprise. Even 
though he advances in rank and spends 
the rest of his life in the service, he can 
never hope to get rich. If ordered to give 
his life in battle he has no alternative 
but to do so. He is in the army. 

A typical war worker working on a 
construction job—an electrician or a 
plumber or a steamfitter—today gets any- 
where from 50 and 60 to 100 and 150 
dollars per week. He retains his rights 
as a Citizen, is free to do what he pleases 
and if he does not like his work he is 
still free to quit and look for a new job. 
His work involves only the ordinary haz- 
ards of civil life and industry. From a 
financial standpoint, the war worker’s 
work is apparently of much greater in- 
trinsic importance than that of the 
soldier. 

An average operator in a power plant 
not in the chief engineer class receives 
anywhere between 25 and 30 dollars to 
40 and 50 dollars per week, but very few 
get the latter and many chief engineers 
in small plants do not get much more 
than that. This is better than the army, 
but in most instances these men have con- 
siderable responsibility, much more than 


‘] 





He's in the Army now 


the average steamfitter doing routine con- 
struction work; yet financially they re- 
ceive much less. 

Is there something wrong with this 
whole set-up? Why are power plant op- 
erators so poorly paid in comparison to 
the building trades worker or even the 
skilled worker in the industrial plant? 
Is it because they are poorly organized 
as compared to other tradesmen or is it 
because there are no clearly defined divi- 
sions between the duties of various types 
and classes of power plant personnel ? 

Whatever the reason, it is very evi- 
dent from letters we receive from opera- 
tors that there is a great deal of room 
for improvement in the financial status 
of the power plant operator. 

One trouble, perhaps, is in the isolated 
character of their work. They work in a 
world known only to themselves. Their 
contacts with the front office are few and 
since they are not engaged in “produc- 
tion” their efforts, though important, are 
regarded in many instances in the light 
of a necessary evil. While their efforts can 
be translated into terms of dollars and 
cents, it is not always easy to express 
these operations in terms that the man- 
agement can understand or appreciate. 

There seems to be a certain reticence 
among operators to exchange information 
or to give younger men the benefit of 
their experience. In a letter from one of 
these younger operators, a man 29 yr. old 
and a frequent contributor to these pages, 
he writes, “What irks me is the indif- 
ference many men in power plants have 
to each other. . . . I can truthfully say 
that in all the plants I have worked, the 
engineers seem to be afraid of each other. 
Knowledge is power but why hide it? 
Whenever I bring up a problem I am 
side-tracked and given an evasive answer. 
The only way I can figure it out is that 
they do not know the answers themselves. 
Hang it all anyway.” 

This man is a good conscientious en- 
gineer, one who buys and reads technical 
books and magazines relating to the work 
he is interested in and who is making a 
sincere and conscientious effort to ad- 
vance in his profession. He has had con- 
siderable practical experience and occu- 
pies a position as engineer of a boiler 
room in an industrial plant. His present 
salary, just short of $2800 per yr. is the 
highest he has ever received. 

No doubt, many exceptions can be 
found to the lack of cooperation between 
engineers pointed to by this writer, but 


there is a considerable amount of truth 
in what he says. Engineers are not as 
prone to -passing on information to 
younger men as they could be. Whether 
this is intentional or whether it is a re- 
sult of their temperament does not mat- 
ter, the important point is, it is detri- 
mental to the profession as a whole. 
Knowledge is the ammunition which the 
engineer needs to carry on his eternal 
fight against inefficiency and outage. 

Running a plant these days is not what 
it used to be. It demands not only, ex- 
perience with equipment but a basic 
knowledge of physics, chemistry and 
fundamental mechanics. There is plenty 
of room in the field for new blood, for 
young men who would like to make 
power plant engineering their profession 
and every encouragement should be of- 
fered such men. ‘ 

The letters we receive almost daily 
from power plant operators in all types 
and sizes of plants and in plants from 
all parts of the country indicate not only 
a deplorable lack of knowledge but a 
woeful lack of guidance as well. Some 
of these letters are quite pathetic, but 
all of them reflect a high degree of sin- 
cerity. These are not the letters or ques- 
tions which we publish in these pages, 
indeed, often the letters are appended 
with a postscript asking us not to pub- 
lish the letter or the names of the writers 
since they feel that their jobs would 
be jeopardized by so doing. 

It should not be necessary for opera- 
tors to write to us for simple data and 
information which their chiefs should be 
able to tell them offhand. If their chiefs 
are reluctant to pass on such informa- 
tion something is very rotten not only 
in Denmark but in the power profession; 
if they do not know the answers them- 
selves, as our correspondent suggests, 
something is equally rotten. 

In large central station organizations, 
there are usually opportunities for op- 
erators in the power stations to attend 
classes where they receive instruction 
along technical as well as practical lines. 
Such opportunities are not usually open 
to an operator of a small industrial 
plant. If his plant happens to be in or 
near a large city, true, he may be able 
to avail himself of courses given in 
technical schools and colleges provided 
his working hours are such that he can 
attend the classes, but even then quite 
often he is working alone and more or 
less in the dark. What he needs is more 
guidance in his educational efforts and 
no one is in a better position to furnish 
this guidance than his superiors in the 
power plant, provided they are capable 
men. 

There probably is no prospect of 
doing very much about these matters 
unless some concerted effort is made by 
the operators themselves. There are 
many capable, high minded chief engi- 
neers in the field who do stimulate the 
personnel under them towards self im- 
provement. If in some way they could 
extend their endeavors in this direction 
at least throughout the confines of their 
own communities, they would make a 
worthwhile contribution to the field as 
a whole. 
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Locate Static Condensers 
at Strategic Points 


The advantages of the use of static condensers in improving 
power factor are generally known, but a point that is often 
overlooked is the need of locating the condensers at the 
most strategic point to provide maximum benefit. The analysis 
of conditions in an electric furnace installation show that 
proper attention to this factor will result in subsantial savings 


By L. M. DURYEE 


Industrial Power Engineer, The C 





ticut Light & Power Co., Waterbury, Conn. 





Just A YEAR ago the Seymour Mfg. 
Co., Seymour, Conn., due to increased 
war production, faced the necessity of 
adding four more 100-kw. induction 
melting furnaces in their casting shop. 
The induction melting load already in 
use consisted of ten 100-kw. induction 
furnaces. The total plant load was 2200 
kw. at 68 per cent p.f., or a total of 
3240 kv-a. The power transformer 
bank in the plant substation was 3000 
kv-a. in capacity. Thus, the addition 
of 400 kw. more of melting load at 65 
per cent p.f., would have resulted in a 
transformer kv-a. load of 3240 plus 400 
+ .65, or a total of 3855 kv-a. of load. 
This excessive addition would have 
overloaded the bank of transformers 
by 855 kv-a., or 28 per cent, which in 
hot weather, and with the continuous 
24 hr. load necessitated by defense 
production, would have resulted in ex- 
cessive voltage drop, and probably in 
transformer failure. Either a new sub- 
station was indicated, or else a substan- 
tial reduction in wattless current was 
necessary. 


The power company’s subsequent 
recommendation for the customer to 
install 1200 kv-a. of capacitors was 
therefore put into effect. The conden- 
sers were purchased by the customer 
in the form of 10- 120 kv-a. units, at 
440 v. (the plant operating voltage.) 
The result was a plant load of 2600 
kw. at a measured average 90 per cent 
p-f., or 2800 kv-a. average transformer 
load. (Since average power factor of 
the plant over the 24-hr. period was 
used for billing, the condensers had 
slightly more corrective effect at night 
time when loads were not so heavy, 
thus increasing average measured 
power factor above the value at short 
intervals of full load.) 


The return on the condenser invest- 
ment was in the form of a reduced 
power bill (demand charge) of 7 per 
cent X 2600 kw. X $1.25 per kw. X 12 
mo., or $2700, on this single item. In 
addition to this reduction, there was 
also a decrease in conductor I2R heat 
loss. This was calculated as follows: 
2% in. by 4 in. buses per phase, 190 ft. 
long feeding the casting shop. Current 
of this load, which was 1750 kw. in- 





cluding motors (at 61 per cent p.f.): 
I at 61% p.f.= 


1,750,000 


440 v. X 1.73 X .61 


I at 90% p.fi.= 
1,750,000 


460v.X1.73X 9 
(Voltage improvement was obtained 





= 3800 amp. 


= 2400 amp. 





by increasing transformer taps as well 
as reduction in IR drop) 

Resistance of 2%-in. by 4-in. copper 
buses 190 ft. long: 


11 X 190 ft. X 3 
= .0025 ohms 





R= 
2,500,000 c. m. 


Losses: 123R = (3800)? X .0025 
= 36,000 watts (uncorrected) 
I2gR = (2400)2 X .0025 
= 14,000 watts (corrected) 


Saving in conductor heat losses 
= 22,000 watts 


Energy reduction = 22 kw. X 24 hr./day 
X 320 days X 8 mills/kw-hr. 
= $1350 per yr. 


Total savings— 
Reduction in Demand 
Charge 
Reduction in conductor 
heat losses 


$4050 per yr. 


Thus, the actual investment of $8500 
for condensers was returned on the basis 
of 47.5 per cent per yr., disregarding the 
fact that no money was spent in enlarg- 
ing the transformer substation, which 
would have been necessary if conden- 
sers had not been purchased. The net 





"Neat, isn't he?" 
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condenser investment was therefore 
substantially less than $8500. 

The location selected for connecting 
condensers was in the casting shop itself, 
on the line side of the oil switches of 10 
of the 14 furnaces, right at the panel- 
boards. The advantage of this location 
lies in a high degree of safety, for, being 
ahead of furnace oil switches, the con- 
densers are never disconnected. Thus, 
when furnaces are dismounted for re- 
lining, the workmen are never subjected 
to the condenser discharge voltage. 

Due to the improvement in voltage in 
the casting shop, the question was recent- 
ly raised as to why the condensers could 
not be relocated even closer to the fur- 
nace terminals themselves. If, in other 
words, the condensers had improved 
casting speed so noticeably in their pres- 
ent location, would they not speed up 
casting still further by being located at 
the very source of wattless current? The 
following study was made, to arrive at a 
conclusion. 

Heat losses in 50 ft. of 2-wire 300,000 
c.m. conductor from panelboard to each 
furnace: 

Resistance of 300,000 c.m. 50 ft. long 
= .037 X .005 = .00185 ohms 
Current of one furnace at 61 per cent p.f. 
100,000 


460 X .61 
Current of one furnace at 100 per cent 
p.f. if condensers were separated in 
size and connected to furnace terminals: 


= 356 amp. 


, 


460 X 1.0 
I?R losses at 61 per cent p.f. 
= (356)? X .00185 = 234 
I2R losses at 100 per cent p.f. 
= (217)? X .00185 = 85 
Difference 149 watts per furnace 
Ten furnaces would save only 1490 
watts—negligible amount. 
IR drop at 61 per cent p.f. 
= 356 X .00185 = .66 
IR drop at 100 per cent p.f. 
= 217 X .00185 = .40 
Reduction in IR drop =.26 v. (negligible) 

Therefore it was concluded that the 
condensers, at furnace panelboards, were 
performing to best advantage. A further 
reason for this conclusion lay in the fact 
that condensers were supplying the cor- 
rect amount of leading kvar. and any 
reduction in the ratio of kvar. to kw., by 
disconnecting condensers with furnaces, 
would have reduced the annual reduction 
in the power bill, and therefore also the 
return on the investment. 

Complete satisfaction has been experi- 
enced in the year’s operation with the 
new condenser installation. There is still 
some leeway in the transformer capacity 
for some necessary added load, eliminat- 
ing, again, the necessity for enlarging the 
substation. Copper conductors have been 
running cool, and copper capacity has 
been released for productive work instead 
of being loaded with wattless current. 
Also, of course, the power company sup- 
plying this load has been able to reclaim 
1000 kv-a. of generator, transmission 
and distribution equipment, which is a 
relatively small but tangible contribu- 
tion to the solution of the power prob- 
lem in today’s war program. 


= 217 amp. 


Removing Balky Pump 


Valves 
By P. C. ZIEMKE 


StucK VALVES can present quite a 
problem, especially when time is at a pre- 
mium and shut down costs are piling up. 
The device illustrated is easily constructed 
from a % in. bolt (or any size to suit 
the job) and several suitable nuts and 
washers. The tapped sleeve at the bottom 
of the assembly is used to facilitate 
placing the hook into the valve body. 
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Balky pump valves can easily be removed 
with this tool 


The straight portion of the bolt is then 
screwed in, the upper plate is dropped, 
the horse shoe shaped washer slipped on 
and the hexagon draw nut threaded on 
ready to begin pulling. Usually a few 
turns of the wrench brings the obstinate 
valve up free from the seat. 


Try the Junk Box First 


Topay one of the first steps that can 
be taken by the operator, to help him- 
self, is to make a study of what is 
going into the junk box. These may 
become potential stockrooms, and if 
he has not already done so, he should 
start to establish a psychology of 
thrift. Larger companies, appreciat- 
ing the savings in a salvage program, 
have been doing this for years. Today 
this must be intensified by a closer 
scrutiny of every worn or broken part 
to determine what can be done to 
save it. 


Fig. 2. Detail of the valve 


One should appreciate what welding 
can accomplish. Old parts can be 
welded and returned to stock or to 
service to minimize waiting time. To 
assure that original specifications had 
been welded back into the part, the 
work should be done by a man who 
knows his business. In momentarily 
accepting a lower standard of living 
it becomes necessary to prolong the life 
of all of our material things, we must 
exert our ingenuity to make repairs 
skillfully to assure a reasonable degree 
of permanence. 


Refrigeration Float-Control 
Trouble Eliminated 


By CHISMAN A. LEE 

WE HAvE a float-controlled valve on 
the high side of a flooded-coil system. 
This valve was considered good in 1930 
but always gave some trouble at 15 Ib. 
and 20 Ib. suction pressures. It had 
a long piston-needle with a conical end 
and would get sluggish and stick even 
though lubricated strictly according to 
directions with standard ice machine oil. 

Although the plant was rated at 35 
t. it was loaded up to the point where 
we had no safety margin. We tried 
raising the condenser pressure and used 
a thermometer to check the superheat 
in the suction line. However when the 
valve stuck we would have frost on the 
ice machine. It looked for awhile as 
though we would have to install an 
up-to-date float valve but, a very simple 
change eliminated the trouble. 





EQUALIZING CONNECTIONS 


Fig. 1. General arrangement of the float 
valve that caused trouble 


As ammonia passes through orifice 
it reaches almost the same pressure as 
that in float chamber. It looked as if 
we could cut away two-thirds of the 
frictional area and help ourselves along. 
We removed needle and cut it down 
until it had contact at two ends only 
and now it gives no trouble. There 
must be a number of valves of this 
type which could be changed to ad- 
vantage in the same way. 

ACTUATED BY 
FLOAT AND 
LINK IN USUAL 
WAY. 


aN 





stem that caused trouble 





by sticking. The trouble 
was corrected by turning 
the stem down (as shown 
by the dotted line) to the 
bottom of the original oil 
grooves (shown solid) 
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Variable Speed Drives 
Extend Use of Machines 


By FRANCIS A. WESTBROOK 


N THE CONDUCT of the war pro- 
duction program it is essential that 
all parts of the manufacturing system 
be equally effective. Where mechanical 
transmission equipment is involved, 
such equipment should receive the 
same care in its selection and mainte- 
nance as the machines they link to the 
driving motors or other prime movers. 
Often the speed of a machine has a 
direct bearing on its productive capac- 
ity and in such case the selection of 
proper variable speed coupling is as 
important as the selection of the ma- 
chine itself. 
Where the speed of a driven 
machine has to vary over a considerable 


Fig. 1. 


range, two courses are open to the de- 
signer of the installation. First, he can 
select a constant speed motor and 
interpose a variable speed coupling 
between the motor and the driven 
machine, or second, he can select a 
variable speed motor for the installation. 

Which of these two solutions he 
decides upon in any particular case 
depends upon several conditions which 
deserve careful analysis. 

In general, constant speed motors 
are lower in first cost than variable 
speed motors and they are more effi- 
cient. The selection of such a motor 
for a variable speed drive, however, 
necessitates the use of a variable speed 


coupling and this has to be added to 
the cost of the motor. 

There are many instances, however, 
where the use of such variable speed 
coupling devices have advantages over 
the use of a variable speed motor. This 
is especially true where machines that 
have normally had constant speed 
drives are being adapted to new uses 
requiring different speeds. 

In such cases, the addition of a 
variable speed coupling gives new flexi- 
bility to an existing machine. Under 
war conditions many existing machines 
are being adapted to new purposes and 
the addition of variable speed couplings 
may mean the entire difference be- 
tween production and non-production. 

In order to show how such variable 
speed drive units are applied to advan- 
tage a few actual examples have been 
selected and presented here. As shown 
by the photographs, they are indicative 
of present day practice in this field and 
they may suggest other uses. 

In Fig. 1 is shown a machine in a 
western Pennsylvania plant making 
collapsible tubes. The tubes are made 
with this 130-ton extrusion press in 


Extrusion press equipped with variable speed control unit to provide for efficient production of different size collapsible tubes. 
Fig. 2. Underfeed stoker equipped with variable speed control unit which increased boiler efficiency 8 per cent. Fig. 3. Slot type rota- 
ry forge furnace with mechanical variable speed control. Fig. 4. Details of speed control mechanism of the furnace shown in Fig. 3 
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Fig. 5. Tube mill drive in a cement mill with variable speed drive 


sizes up to 2% in. in diameter by 14 in. 
long. They are made of lead or block 
tin extruded from a blank, their length 
depending on the thickness of the 
blank. : 

As originally installed this press 
was Satisfactory for extruding the 
larger sizes of tubes but not for the 
smaller sizes, and for this reason a 
gear variable speed transmission was 
inserted in the drive. This has a 3 to 1 
ratio and gives a production speed 
range of from 12 to 36 tubes per min- 
ute with a 5-hp., 1650 r.p.m. punch 
press motor. This provides the best 
speeds for automatically feeding the 
small tubes to the press and air strip- 
ping them from the die, and hand feed- 
ing and stripping the larger sizes. 

During several years of almost con- 
stant operation, during which the press 
has been inadvertently stalled more 
than once, there has not been any 
trouble with any part of the drive, and 
maintenance costs have been negligible. 

The efficiency of the boiler plant 
of a large cotton mill in Virginia was 
increased some 8 per cent by installing 
a variable speed unit in the underfeed 
stoker drive and providing automatic 
combustion control. This unit, shown 
in Fig. 2, was applied to two 45,000-Ib. 
and four 35,000-Ib. per hr. boilers. The 
steam flow-air flow principle of the 
Bailey boiler meter is used for con- 
trolling the speed of the stoker, without 
reference to the load or condition of 
the fuel bed, by means of a piston type 
control drive actuated by the steam 
flow-air flow control of the boiler 
meter. The latter positions the lever on 
the variable speed control whereby the 
speed of the stoker drive is changed 
automatically in accordance with oper- 
ating demands and thereby maintains 
the most efficient combustion condi- 
tions. This concern uses some 80,000 
tons of coal per year, or more, and a 
saving of 8 per cent runs into real 
money, 

A very interesting application which 
shows how much can be accomplished 
by positive speed control is a slot-type 
rotary forge furnace built by the Sur- 
face Combustion Co., of Toledo, Ohio, 


for a large mid-western forge shop, 
Fig. 3. It gives flexibility in the use 
of the furnace. 

_ The ‘speed at which the furnace 
should be rotated depends on the size 
of: the pieces to be heated and, as these 
vary to a. large extent, the variable speed 
control“ has been installed in the drive 
to provide for rotating speeds of from 
10 to 60 min. per revolution. The 
hearth speeds may also be adjusted by 
the same means when the furnace is 
used for hardening operations, as is 
done at certain times. 

The drive consists of a 1-hp. motor, 
the variable speed transmission with 
a ratio of 6 to 1, a double-reduction 
worm gear speed reducer with a fixed 
speed ratio of 900 to 1, roller chain 
drive, encased flexible couplings, rigid 
pillow blocks and bevel gear and pinion. 

At a cement mill in eastern Penn- 
sylvania there are several tube mills 
with feeders having variable speed 
transmissions in the drives (Fig. 4). 
The mill is powered with an individual 
synchronous motor and is driven by a 
spur pinion drive. The drive for the 
feeder is taken off the same shaft on 
which is mounted a split wheel sprocket 
for an increaser roller chain drive to 
the constant speed shaft of the variable 
speed unit. 

From the variable speed shaft of 
the latter there is a decreaser roller 
chain to the feeder drive shaft. By 
means of this speed control the feeder 
may be run at any speed between 1720 
and 430 r.p.m., a range of 4 to 1, with 
4.5 hp. at the higher speed and 2.3 hp. 
at the lower speed. 

The grinding done in this mill re- 
duces the material to 200 mesh, and 
accurate speed control is essential to 
producing this result with maximum 
efficiency. 

A further interesting feature of this 
tube mill installation is that the drives 
in their present form represent a mod- 
ernization of the previous drives, and 
are a great improvement. 

By having the variable speed units 
it was possible to remove two counter- 
shafts with cone pulleys and flat belts. 
The latter slipped a great deal so that 


the maintenance was too high and the 
performance of the feeders irregular, 
nor was the speed: adjustment suffi- 
ciently quick, safe and positive. 

The automatically lubricated chain 
drives of course did away with the slip- 
page and the variable speed unit pro- 
vided the requisite control with great 
accuracy, not to mention the resulting 
savings in maintenance and other ad- 
vantages of improved performance. 

NOTE: The photographs used in this arti- 


cle were kindly furnished to the author by 
Link-Belt Co., Chicago, Il. 


Apostrophe to a 
Boiler Pump 


By JOHN O'CONNOR 


You vex me, pump, 
Vex me! 

Y’ grump you vex me! 
VEX ME! 

VEX ME! 

You slither, 

Swoosh and swirl and swish 
“Squoo-00-00-oosh— 
Sqush—Squoo-oosh— 
Squish—” 

You plunge, 

You lunge, 

Like slipp’ry fish 
Blundering ’round 
Perplexedly! 


You run tip-top, 
And idly— 

Stop. 

You flutter, 

Dance with staid ease; 
Again— 

Lie dead. 

You slyly jump 
And ram the head 
A sounding thump 
“S—Sock !” 

A shock! 

As meteors bump 
A’ hurtling on to 
Hades! 


I check your yoke, 
Tinker and poke, 

I jog the tappet— 
Vainly ; 

Dig out your guts, 
Your packing rings, 
Your valves, 

The nuts and studs and springs, 
And—My, 

Oh my, 

My utterings! 


Now go, 
You !—You !—You !— 
Zany. 

* * * 


Linear couplers are now available 
for relays and circuit breaker trip coils 
to the primary a.c. mains. These coup- 
lers are designed with no iron in their 
magnetic circuit so that their response 
to fault.currents is practically instan- 
taneous. With these couplers relay 
operation is obtained for practically 
all faults, under 3%4 cycle. 
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The Why, When, Where, What and How of 


FLOW METER 
INSTALLATION 





Part IV. Installing the Orifice or Flow 
Nozzle, centering, direction of flow, 
gaskets, flanges, pressure taps, reser- 
voirs and detailed directions for 
obtaining the maximum accuracy 


AFTER the location of the orifice or 
flow nozzle has been determined, in 
accordance with the considerations 
covered in Part III, it is imperative 
that the installation of the metering 
element and pressure connections be 
made with extreme care. Recommended 
methods of doing this for steam, 





CORRECTION 


We regret to have to announce a 
serious error which occurred in our 
presentation of Part Ill of this article 
on Flow Meter Installations in the De- 
cember issue. The cuts above the 
captions in Figs. | and 4 were trans- 
posed. The illustration shown on page 
95 as Fig. 4 actually is Fig. 1. Simi- 
larly, the illustration shown on page 
92 as Fig. | actually is Fig. 4. We 
trust that this correction note will 
serve to dispel the confusion the 
transposition may have caused. 














By W. C. BENNETT 
Cochrane Corp. 


liquids, air and gas, for vertical, hori- 
zontal or inclined flow and for flange 
taps or pipe taps are shown by Fig. 12. 

Before installing the orifice or noz- 
zle, however, the internal diameter of 


FORGED STEEL 


NIPPLE | g 
COUPLING CUT 


NI 


\ 
< 


diately to the meter manufacturer for 
appropriate action. 

Then the orifice or nozzle must be 
very carefully installed in the line, es- 
pecially as regards: 


CENTER PUNCH 
MARKS 











] 
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EDGE OF HOLE MUST BE CLEAN AND 


OR SLIGHTLY ROUNDED. FREE FROM BURRS, 
WIRE EDGES, OR OTHER IRREGULARITIES. 


NIPPLE MUST BE FLUSH 
WIth INSIDE OF PIPE. 


Fig. 3. Pressure connections should be made carefully using the welded type (left) for 
pressure over 200 Ib. ga. or when the pipe wall thickness is less than dimension C 


the pipe should be checked by means of 
four diagonal measurements taken at 
the locations of both the upstream and 
the downstream taps. Check the aver- 
age of these measurements against the 
design dimension of the primary ele- 
ment and refer any discrepancy imme- 





A-D=B-E=C-Fs 14" 


Fig. 2. Directions for centering the orifice in the line between flanges. 
In centering the orifice, the most convenient measuring point is the outside circumference 
of the pipe flange, but this is often eccentric with respect to the internal circumference of 


the pipe itself. To eliminate this possible error, three equally spaced measurements (as 
shown in left-hand illustration) should be taken between the INSIDE surface of the pipe 
and the OUTSIDE of the flange. The orifice plate should then be inserted and another set 
of dimensions taken AT THE SAME LOCATIONS, but between the OUTER edge of the 
orifice plate and the OUTSIDE of the flange. Shift the orifice until the DIFFERENCE 
between the first and second set of measurements for each location is the same for all three 
locations. (A minus D = B minus E = C minus F.) The orifice will then be centered with 
respect to the inside diameter of the pipe. 


CENTERING: The metering element 
must be concentric with the internal 
pipe diameter. Do not attempt to cen- 
ter with regard to bolt circle or edge 
of flange since these are usually not 
concentric with the internal pipe diam- 
eter. Use the method shown in Fig. 2. 
Centering the primary element is espe- 
cially important in the case of eccentric 
or segmental orifices which are often 
provided with centering pins. 

Dmection: It would seem super- 
fluous to specify that the orifice or 


1Part I, Why, When and Where Flow 
Meters are needed appeared on pp. 88 and 
110 of the October issue; Part II, How Flow 
is Measured, appeared on p. 97 of the Novem- 
ber issue; Part III, How to Select Primary 
Elements and the Most Desirable Differen- 
tial appeared on p. 92 of the December 
issue. Part V, How to Pipe the Flow Meter, 
and the concluding installment, will appear 
in a subsequent issue. 

This series of articles consiu_rs only prac- 
tical flow meter use and installation for 
those reasonably familiar with general theory 
and construction. For a complete develop- 
ment of the theory and a comprehensive 
treatment of fluid measurement the author 
refers interested readers to the publications 
of the A.S.M.E. Special Research Committee 
on Fluid Meters. These are available in 
three separate volumes: Part I on theory 
and application covers the classification of 
all types of fluid meters, develops the theory, 
gives physical constants and meter coeffi- 
cients and includes an extensive bibliography. 
Part II describes the individual makes of 
meters (both primary and secondary devices) 
in commerctal manufacture. Part III covers 
selection and installation. These are avail- 
able from the American Society of Mechan- 
ical Engineers, 29 West 39th St., New York 
City, at the following prices: Part I, $3.00; 
Part II, $1.75; and Part III, $1.50. 


2For mechanical reasons Fig. 1, a full 
page chart showing proper methods of in- 
stalling the orifice or flow nozzle, making 
pressure taps, locating valves, piping and 
reservoirs for steam, liquids, gas and air, is 
Placed on the last page of this section. 
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Fig. 4. A well laid out battery of flow meters on distribution lines at the McCormick Works 
of the International Harvester Co. 


nozzle must be installed in the proper 
direction were it not for occasional 
installation errors on this point. The 
orifice plate must have its sharp 
square edge upstream and the beveling 
(if any) downstream. The flow nozzle 
must, of course, point in the direction 
of flow with its throat downstream. 

Drain Hore: The drain hole must 
also be properly located, flush with the 
bottom of the inside pipe wall for 
steam, gas or air measurement, flush 
with the top of the inside pipe wall for 
water measurement, and on vertical 
installations at least 90 deg. from the 
pressure taps, around the circumference 
of the pipe. 

Gasxets: Special care should be 
used in cutting the gaskets between 
the orifice, or nozzle, and the flanges 
so that they do not project into the 
pipe and interfere with the flow 
through the orifice, nozzle bore, or, 
drain hole. 

FLances: When using’ screwed 
flanges, the pipe must be screwed into 
the flange so that the end of the pipe 
is flush with the inside face of the 
flange. When using welding neck 
flanges, make certain that no welding 
material projects into the pipe at the 
union of the flange and the pipe. Also 
file the inside of the joint until all ex- 
cess weld material and burrs are re- 
moved, so that the pipe presents an 
unobstructed path for the fluid. 


Pressure Connections 


In installing the pressure connec- 
tions in the pipe line, the directions 
listed below must be followed exactly. 
Any deviation will result in the trans- 
mission of the wrong differential to the 
meter mechanism which in turn will 
record incorrectly. 

1. Select from the sketches in Fig. 
12:the one corresponding to the kind 
of fluid to be metered (steam, liquid, 
gas, air, etc.); and the pipe direction 
(horizontal, vertical, inclined, etc.) of 
the proposed installation. 

2. Measure the Upstream (U), the 
Downstream (D) pressure tap dimen- 
sions from the upstream face of the 
metering element accurately (to within 
1/32 in.). 


£1 yanyery, 


. 








3. Install pressure connections both 
into the same side of the pipe, using 
one of the two methods illustrated in 
Fig. 3. The welded coupling style is 
to be used when the pipe wall thickness 
is less than C, given in the table, or, 
when the pressure exceeds 200 Ib. ga. 

4. Special care must be taken so 
that all the burrs, made by drilling the 
pressure holes, are completely removed 
from the inside of the pipe. 

5. When using nipples threaded 
directly into the pipe, it must be certain 
that the nipples do not extend into the 


pipe. Center punch the nipples 1 in. 
from the end. When the nipple is 
screwed in place the distance between 
the punch marks and the outside of 
the pipe, plus the pipe wall thickness, 
should never be less than 1 in. 

6. Nipples must be installed at ex- 
actly right angles to the axis of the 
pipe and level horizontally, or plumb 
vertically as the case may be. 

7. Bent nipples and the straight 
vertical nipples used-in vertical pipe 
lines must be lagged as shown in the 
installation sketches which follow. Do 
not lag any other connections unless 
specifically instructed to the contrary. 

8. Where long lengths of connect- 
ing piping are attached to the pressure 
connections, provide auxiliary supports 
for holding these lengths, otherwise 
there will be danger of tearing the 
nipples out of the pipe line. 

9. Shut-off valves should always be 
provided directly after the pressure 
taps. 

10. Use good pipe compound spar- 
ingly on all connections, making sure 
that none gets into the pipe itself. 

11. When reservoirs are used, these 
must be exactly level in all cases. Use 
reservoirs for water of 250 deg. F. and 
over to provide storage of compara- 
tively cool water in sufficient volume 
to replace water drawn into the man- 
ometer. Thus the temperature and 
density of each leg of connecting piping 
is kept even or balanced. 





Meter Detects Steam 


Losses 


FLrow METER records, properly ana- 
lyzed, can be used effectively in the con- 
trol of steam use and the detection of 
waste. This point is emphasized in two 
recent installations where night losses 
were detected and an appreciable saving 
made in steam consumption. 

The two records reproduced were 
taken from a Cochrane flow meter 
measuring steam sold by a hotel to an 
adjacent restaurant. It will be noted on 


the top chart that the steam flow con- 
tinued after midnight at a time when 
there was no steam being used. An in- 
vestigation was made to determine the 
cause and it was found that the flow 
was due to condensation in the steam 
The daily loss was $1.02 worth 


lines. 




















of steam, but was eliminated by closing 
the steam valve on the inlet each night 
after the demand ceased. The bottom 
chart shows the difference. 

During the heating season it was 
necessary to leave the steam valve open 
all night, but during the months from 
May to September inclusive, the valve 
is kept closed and the savings of a single 
heating season were estimated at $153. 

In another case, in a hog-killing de- 
partment of a Chicago packing plant, 
the meter record showed a considerable 
consumption of steam during the hours 
of 6 p. m. to 6 a. m. when no steam 
should have been used. An investiga- 
tion disclosed the fact that steam leaked 
into a hot water heater all night because 
the workmen failed to close the steam 
valve tightly. Daily loss from this cause 
amounted to 111,600 1b. of steam, cost- 
ing $33. 





Steam flow charts before and after the line valve was closed during night periods to 


save $153 of steam per season 
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How Would You Do It? 


Problem 25. The strange case 
of the two vats. American 
genius responds, and how! 


SHaves of Captain Morris! What 
happened? What was there in those two 
vats to bring forth such a flood of an- 
swers? Our Hero certainly let us in for 
a lot of trouble when he walked in with 
that innocent looking problem 2 mo. ago 
and if he dares to give us another one 
like it, “we’ll mow him down, so help us”. 

The members of the Board of Judges 
are still in a state of acute jitters border- 
ing on complete collapse. Aside from the 
strain of sorting out the letters, the mul- 
tiplicity of weird contraptions suggested 
was all but too much for their feeble 
brains and several of the old guys are 
now engaged in a futile attempt to build 
them. Two of them were caught red- 
handed removing strange looking gadgets 
from the city scrap pile. When appre- 
hended they seemed to be talking gib- 
berish of a low order, and were trying 
to find their way to Rube Goldberg’s 
house. The chief justice in an attempt 
to prove something or other had two 




















Fig. 1. Mr. Calvert's solution. First prize 


vats brought to his chambers from a 
local wine dealer and he and several of 
his cronies were found emptying the 
liquid contents of said vats. 

Whatever else Problem 25 may prove 
it shows that when a large enough group 
of people are put to work on a problem 
plenty of different kinds of solutions will 
be forthcoming. When we put Our 
Hero’s problem up for discussion we 
felt that it was a comparatively simple 
one and that there were only a few ways 
of solving it, but, O, Boy, how we were 
mistaken! Strangely enough, the first 
letter that was sent in and which reached 
us on November 5, insisted that the 
problem was too simple. It began 
“What’s the catch? This problem seems 
too simple”, whereupon the contestant 
solved it simply by running a 3-in. pipe 
to the large vat and a 2-in. pipe to the 
small vat. 

The problem is not as simple as that 
however. A much more effective and 
practical way is to insert orifices in the 
respective lines to the two vats so pro- 
portioned that the flow into the large 
vat will be just twice that into the small 


vat, and it is of interest to know that 
approximately 50 per cent of all the solu- 
tions submitted were of that variety. This 
scheme, undoubtedly, would work and 
when properly associated with one or 
more float controls to start and stop 
the flow provides the simplest system. 

As pointed out by no less a personage 
as the ex-editor of the Practical Engineer 
section, Captain Morris who sent in a 
solution, both of the orifices would be 
subject to the same pressure variations 
and the relative size of the orifices could 
be calculated without a great deal of 
trouble. 

Representative of this class of solu- 
tions, is the one by Rollin Lager and 
which was awarded second prize. Many 
other contestants submitted essentially 
the same solution and the award to Mr. 
Lager was made on the basis of the 
clarity of his letter, on the completeness 
of the data presented and upon the fine 
diagram he submitted. 

Many contestants suggested the use 
of an intermediate tank or pressure cham- 
ber to eliminate the pressure variations 
caused by varying loads on the pump and 
to proportion the flow to the two vats. 
In some instances, this intermediate tank 
was provided with two wiers to propor- 
tion the flow. Such an arrangement also 
would work, but the conditions surround- 
ing the installation might be such as to 
preclude the use of such a tank. There 
might not be enough head room or it 
might be too expensive to install. Never- 
theless, this method deserves serious con- 
sideration. 

Fundamentally, however, this is a 
problem in split-feed control and it is 
most effectively accomplished by the use 
of some kind of proportional controller. 
Curiously, however, only two contestants 
mentioned the use of such controllers 
and one of these was the first prize 


winner, Julian P. Calvert. Mr. Calvert’s 
solution shown in Fig. 1, is simple and 
effective and accomplishes all the require- 
ments with a minimum amount of changes 
and except for the proportional meter, is 


_inexpensive. 


There is another way of doing it, but 
not a single one of solutions submitted 
use it, although Mr. Calvert came very 
close to it. This is the arrangement 
shown in Fig. 2. Here, the flow is pro- 
portioned automatically by means of a 
3-way valve so as to assure a certain 
percentage of the total flow going to 
each of the two lines leading from the 
main supply. 

One of the instruments measures the 
flow through one branch of the system 
and controls the flow to the pump. The 
second branch is under the control of the 
second meter and permits only a certain 
amount of fluid to flow through this pipe, 
the remainder flows through the first 
line; and if too much or too little is 
available, the pump speed is automatically 


> 


/ CONTROLLER 





/ CONTROLLER 
Fig. 2. System using two proportional flow 


controllers which none of the contestants 
submitted 





changed. As a result the entire system 
is in balance. Both controllers must be 
of the proportional-and-floating type in 
order to prevent serious cycling of the 
system. 

Now, let us see what the prize-win- 
ning solutions look like. 

FIRST PRIZE AWARD 
Julian P. Calvert 
Flushing, N. Y. 

In the diagram (Fig. 1) (1) is an 
orifice selected to suit the variable head 
pressure between the suspected possible 
limits, (2) is a proportional meter that 
takes the impulses of the differential 
pressure drop across orifice (1) and gov- 
erns the flow mechanically through (3) 
the regulating flow valve. (4) a float 
controlled valve setting the maximum 


Fig. 3. Rollin Lager's system. Second prize 
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Fig. 4. Scheme outlined by Mr. Leopold. 
Third prize 


height of liquid in vat B, thus automatic- 
ally setting the maximum height of liquid 
in vat A. 


SECOND PRIZE AWARD 
Rollin A. Lager 
Milwaukee, Wis. 

My sympathy was so acute when I 
read of the disappointment of the judges 
at not receiving any answers to last 
month’s problem that I decided to make 
sure that they would receive at least one 
answer to this month’s problem. 

As I see it, Our Hero’s problem is one 
of metering. The use of a float operated 
valve, homemade or otherwise, will solve 
the problem of starting and stopping the 
flow. 

About the simplest metering device 
known is the sharp-edged orifice, there- 
fore, I suggest installing an orifice be- 
tween sets of flanges in the line to each 
tank. The area (not diameter) of the 
orifice in the line to the large tank must 
be twice the area of that in the line to 
the small one. They should be placed so 
that the pressure on the pump side of 
each orifice is equal. This also entails 
using pipe sizes such that the pressure 
drop from the point to take-off from the 
main header to the outlets is equal or 
approximately so. There should be sev- 
eral feet of straight pipe ahead of the 
orifices. The variation in the pressure in 
the main pump discharge header will 
affect both orifices equally. 

Apparently the time required to fill the 
tanks is not set; it will be governed by 
the pressure in the pump discharge 
header. Since no information is given 
regarding capacities of the tanks, and 
desired rate of filling Our Hero will have 
to do a little experimenting with the 
orifices until the desired rate of filling 
is obtained. It would be best to start 
with orifices a trifle too small and in- 
crease the sizes as necessary to secure 
the desired rate of flow. 

To help Our Hero figure the approxi- 
mate size of orifice to use, the capacity 
of a sharp-edged orifice is given by the 
formula: paw 

Q=0.61 AV 2gh 

Q=cubic feet per second 

A =area in square feet 

h=pressure ahead of orifice in feet 

of water 

g= 32.2 

The flow to the tanks can be easily 
started and stopped by using a float con- 
trolled valve with space enough in the 
linkage to allow the tanks to empty be- 
fore the valve is opened again. It will 
only be necessary to use a float in one 
tank unless there is a possibility of the 
tanks being emptied separately. If the 
orifices are properly made twice as much 
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water will flow into one tank as the other 
in a given length of time. 

Our Hero will probably be happy to 
know that an expensive governor will 
not be necessary unless he is interested 
in always filling his tanks at the same 
rate. 

A little sketch of the necessary hook- 
up is shown in Fig. 3. 


THIRD PRIZE AWARD 
Henry Leopold 
Supt. Southern Extract Co. 
Knoxville, Tenn. 
Ed, Note. Mr. Leopold did not submit 
a sketch, but the system as described 
would look something like that shown in 
lig. 3. The connection between the dia- 
phragm regulator and the two valves may 
be mechanical, electrical or hydraulic. 


1. I would install a spring loaded 
diaphragm lever valve at the bottom of 
the two vats. I would connect the top 
side of the diaphragm valve to the larger 


or higher vat, and the bottom side of the 
diaphragm valve to the smaller or lower 
vat. : 
2. I would install a balanced lever 
valve in the water line leading to the 
larger vat and a balanced lever valve in 
the water line leading to the smaller 
vat. The valve leading to the larger vat 
having twice the capacity of the valve 
leading to the smaller vat, I would con- 
nect with levers the two balanced water 
valves to the spring loaded diaphragm 
valve in such a way that when the pres- 
sure from the larger vat exerted pres- 
sure on the top side of the diaphragm it 
would tend to close the valve leading 
to the said vat, and connect the smaller 
valve leading to the smaller vat so that 
when the pressure from said vat exerted 
pressure on the under side of the dia- 
phragm it in turn would tend to close 
the balanced water valve leading to the 
same vat. I would adjust the spring on 
the diaphragm lever valve to compensate 





subject in these pages. 


Blvd., Chicago, Ill. 





Problem 26 


DOES THE 65 DEGREE RULING SAVE FUEL? 
\W ELL, here we are again. Our Hero dropped in the other day 


to see how the answers to his two vat problem were coming 

along and after we had finished telling him what we thought 
of that blankety-blank problem we decided to forget it and listen to 
a new problem he had on his feeble mind. 


He was worried, of all things, about fuel rationing. Several days 
before he had met our old friend A. H. Parker, the capable engineer 
of Peterborough Hospital in Peterborough, N. H., and Mr. Parker, if 
seemed, was in a quandry about the 65 deg. regulations. He won- 
dered whether it would be too much to ask for a discussion of this 


A good many people, Mr. Parker pointed out, are in doubt about 
it; many of them say that keeping the temperature at 65 deg. or 
lower does not save a cent. An authority like the Bureau of Mines 
however, claims that such a lowering of temperature does effect an 
appreciable saving. Also, what merit is there in lowering the temper- 
ature at night and then raising it again the next morning? Mr. Parker 
says that his own experience leads him to conclude that when the 
fires are reduced for a time in an effort to save fuel, it takes as much 
more fuel to bring the temperature back to normal. 


An arbitrary ruling that a temperature of 65 deg. or less shall be 
maintained, means, in his case, and no doubt, in many others that end 
rooms get no heat at all. He says that he has just had a radiator split 
for that very reason. 


As Mr. Parker told our Hero, it was not that he was not whole- 
heartedly for any measures, no matter how drastic, that patriotism 
decreed but he wanted to have facts rather than guesses. 


So our Hero talked us into putting the problem up for discussion 
in this department. What is your opinion of the 65 deg. ruling; does 
it save an appreciable amount of fuel or not? Discuss the matter from 
a practical, engineering standpoint in a letter of not more than 1500 
words and send it to the Contest Editor by January 31. A first prize 
of $15 will be awarded for the best letter; a second prize of $10.00 
for the second best and a third prize of $5.00 for the third best letter. 
Entries in this contest should be marked Problem 26 and should be 
addressed, Contest Editor, Technical Publishing Co., 53 W. Jackson 
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HE War will not wait 

while you are turbining 
tubes, won’t wait for outages. 
The power to keep things 
going is needed twenty-four 
hours a day, every day. The 
Nalco System can help you 
meet this need. 

It is a rare occasion when Nalco research and the 
Nalco System cannot improve plant efficiency. And, that 
is to be expected. At Nalco the development of better 
feed-water treatment is a full time job for an outstanding 
staff of engineers and chemists working in one of the 
world’s finest water treatment laboratories. Ordinary 
methods cannot hope to approach the results secured by 
this organization, any more than you can produce an in- 
tricate bombsight with a pair of pliers and a hammer. 

Now, more than ever before, you need the advan- 
tages of the Nalco System. 


Photograph in Nalco Laboratories, 
Chicago, Illinois 
* 


Write today for a free survey of your plant. 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place 3 Chicago, Illinois 
Canadian inquiries should be addressed to Aluminate 
Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario 


“Plant Survey plus Laboratory Research plus Controlled Chemicals plus Continual Check Reports. 
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for the differential in pressure of the 
weight of water in the two vats. 

3. I would install a balanced float 
valve in the main water line leading to the 
two vats and connect to a float in one 
of the vats so that when the vats were 
full the valve would cut off the water 
going to the two vats. 

4. I would place a back pressure 
valve in the service line leading to other 
services so that I could maintain a con- 
stant pressure in the line leading to the 
vats to insure a given. time to fill the 
vats each time they were employed. 

5. I would install a pump governor 
on the pump to maintain a given pres- 
sure in the water line. 

6. I would place a pump speed gov- 
ernor on the pump to maintain a given 
piston speed in case the water demand 
was more than the capacity of the pump. 
I think this arrangement would make 
the operating conditions 100 per cent 
perfect. 

DUPLICATE THIRD PRIZE AWARD 

Harrell Denmead 
Pittsburgh, Pa. 

This scheme is to insure filling of the 
two tanks to the top simultaneously, but 
off supply when full, and refilling after 
both tanks are empty using All-Electric 
Floatless Liquid Level Control Relays 
manufactured by B/W Controller Corp., 
Birmingham, Mich. Referring to sketch 
the operation is as follows: 

The laminated core of the A shaped 
magnetic path has a coil X on top as 
shown in sketch. This coil is always 
energized from 110 v. a.c. So long as 
the lower coil Y is open there is no mag- 
netic attraction to the armature Z. As 
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Fig. 6. The system proposed by George McNally is similar to the one suggested by Mr. 
Terrien in Fig. 6, but it operates the valves electrically 


soon as the lower coil Y is shorted, a 
bucking action is set up causing the mag- 
netic line of force to go down the legs 
of the relay and attracting the arma- 
ture Z operating relay. 

With the tanks empty contacts 7 and 9 
of relay C are made and contact 8 is 
open. Contact 7 complete coil circuit to 
valve A allowing water to flow into large 
tank. As soon, as large tank is half 
full, electrode No. 2 is made which oper- 
ates relay D causing contact 6 to close 
operating valve B which allows water 
to flow into small tank. Assuming that 
supply to both tanks is the same when 
both valves are opened, the two tanks 
should then fill at same time. To insure 
no overflow valves A and B are shut 
off when electrode 1 cr 5 or both are 
reached by water by operation of relay C. 
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Fig. 5. System using floatless all electric liquid level control relays suggested by Harrell 
Denmead. Duplicate third prize 
Coil X on the upper bar of the core is always energized. When lower coil Y has circuit 
closed through electrodes, armature Z is pulled up, operating contacts 
Note: Auxiliary relays to relieve duty on contacts of relays C and D, may be necessary 
A, B, E, F.—Spring closed, solenoid opened valves 


I, 2, 3, 4, 


5—Electrodes 


6, 8, 1\0—Contact made when relay coil Y is shorted 
7, 9—Contacts made when relay coil Y is open 


Relay C then seals in by contact 8 and 
stays sealed in until electrode 3 and 4 
are out of water. Contact 10 of relay C 
opens discharge valves E and F when 
tanks are full. Opening of contact 10 
allows valves T and F to close when 
tanks are empty. 

I take from the statement in the 
problem that steps would be taken to 
regulate the pump. 

The piping should be arranged so 
that with A and B valves open, equal 
amounts of water would be supplied to 
each tank regardless of fluctuating sup- 
ply from the pump. See sketch. 


General Comment On Prize 
Winning Solutions 

It will be seen that each of the four 
prize-winning contestants attack the 
problem in a different way. The sim- 
plicity of Mr. Calvert’s solution should 
appeal to any true advocate of automatic 
control, because it achieves all the re- 
quirements of the problem simply, effec- 
tively, and scientifically. Mr. Lager’s 
very practical and inexpensive system 
probably would do the work very nicely 
and it could easily be rigged up from 
material at hand. Mr. Leopold’s scheme 
is ingenious and on paper at least offers 
an interesting solution to the problem, 
but it would entail considerable adjust- 
ment of the regulator and the valves to 
make it work properly: but it is a nice 
solution. 

Mr. Denmead’s system is unique in 
the interesting type of electric level 
control relays that it uses. This system 
also should work, but there is one point 
in which this solution does not meet the 
requirements of the problem. That is in 
the fact that he first fills the large vat 
to the level of the small vat and then 
the two vats are filled to the top at the 
same rate. Under certain circumstances 
this might not be permissible, but his 
system of relays is so different from that 
of any others presented that the judges 
felt justified in awarding him a dupli- 
cate third prize, 


Comment On Other Solutions 

It was extremely difficult to decide on 
the prize winners in this particular con- 
test because of the many interesting 
letters received. There is not space 
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Every Lunkenheimer yalve is regu- 
larly tested on both sides at low and 
high pressure ‘for seat tightness, and 
then given a’ shell test. The slightest 
leak causes rejection. Test pressures 


far exceed rated yi 


“he a too 2 


is Performance — 


How does it hold up in service? Does valve users are profiting from their 
it stand the gaff of hard usage? Is it foresight in buying Lunkenheimer. 

dependable? Is it economical to use? 
How does it stack up in lasting quali- 
ties? The answers to these questions 
are the final and only convincing test 
of a valve. Ask any production man. 


Rigid testing procedure is but one of 
the many precise steps in manufac- 
ture by which Lunkenheimer has 
maintained valve quality through the 
years. These steps are your assur- 
Now, when performance is more im- ance that Lunkenheimer Valves 
portant than ever, when unnecessary will give you more in uninterrupted 
time out for repairs is waste, and performance for today’s non-stop 
new valves aren’t so easy to replace, production schedules. 
re eere ESTABLISHED 1862 

ciate ae on Wer les @) teas ecvend ale THE LUNKENHEIMER 2 


users are urged to furnish the highest possible prefer- CINCINNATI, OHIO. U.S.A. 


° “ ” . z NEW YORK CHICAGO 
ence ratings and proper “end use” information on their ecaniie® mubadatoaen 


orders. This will be of mutual helpfulness. EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 
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Fig. 8. Here is how S. S. Head- 
man solves Our Hero's problem. 
(1) Vats. Different sizes and on 
any level. (2) Floats in each tank 
travel from limit positions of full 
to empty equal to Hy and H,. 
(3) Differential spool. Ratio of 
dia.-H./H». (4) Floating double 
sheave block with yoke. (5) Fixed 
sprocket with short length of chain 
attached to cables from floats. 
Lever arm with connecting rods 
to operate plug cocks feeding 
vats. Cocks can be proportioned 
to suit flow to make balanced 
operating unit. (6) Main control 
cock actuated by tappets on cable 
throws balanced weight each side 
of center line thereby giving quick 
shut-off. Movement of sheave (4) 
is one-half of movement of either 
float in vats. (7) Operation is 
fully automatic and can be made 
at less than cost of pump gov- 
ernor which has nothing to do 








available to comment on more than a 
few of the other letters, but we will 
consider as many as possible. 

Figure 7 shows an interesting scheme 
proposed by A. D. Terrien of Hammond, 
Indiana. It consists of two floats in 
the respective vats connected to a sort 
of compensating mechanism operating a 
two-way valve in the supply line to the 
two vats. On paper, at least, it works 
nicely. As A moves to B, C moves to 
D and the same thing happens in vat Y. 


—— 



































Fig. 7. Mr. Terrien's scheme 


If the tanks fill at proportional rates the 
point K will not move, but if the level 
in one vat gets ahead of that in the 
other, point K will move and operate 
valve V to regulate the flow. As shown 
there does not seem to be provision to 
start and stop the flow of water but 
that could easily be added. 

A similar scheme was proposed by 
George McNally of Kearny, N. J., but 
he utilized electrically operated solenoid 
valves in the feed lines, controlled by 
sets of contacts on lever arm. The 
scheme is shown in Fig. 6. The float 
rods carry a pair of discs of fibre rounded 
on the bottom to permit their assuming 
’ the proper position as the lever moves 
up or down. A pair of leads from each 
of these discs leads to a solenoid valve 
as shown. As the water flows into the 
vats these floats will rise and will lift 
the long arm up with them. 

Should one vat tend to fill faster than 
the other the lever will be lifted free 
from the contacts on the float control 
of the other vat and immediately the 
solenoid valve will close on the tank 
which is gaining and will stay closed 
until the other float rises to again make 
contact. When both vats are full the 
limit switch is opened by the end of 


with the problem 


the lever thus closing both valves and 
allowing the vats to be emptied. The 
valves must remain closed until the lever 
has reached the lowest point when the 
limit switch again kicks in and opens 
the valves for filling. 

This solution by Mr. McNally is ex- 
tremely ingenious and deserves praise. 
As he points out, the addition of a pump 
governor would not affect the filling of 
the vats. 

Another solution which deserves com- 
ment is the one sent in by Sidney A. 
Miller of Philo, Ohio. Mr. Miller is 
assistant chemist at the Philo plant of 
the Ohio Power Co. and his answer is 
based upon an actual system in use at 
one of their plants. Quoting from his 
letter, “I believe that a lime feeder now 
in operation at one of our affiliated plants 
is the answer to Problem 25. 

“The steam pump is in continuous 
operation in order to supply other plant 
needs. The two hot water lines feed 
directly into separate constant head boxes 
in which the level is controlled by means 
of float valves on the ends of the feed 
lines. In each of the effluent lines from 
the constant head boxes to their respec- 
tive vats there is a variable orifice valve 
and a solenoid operated shut-off valve. 

“Each vat is equipped with a vaporstat 
level control and a dry-lime feeder. 


When the vat becomes empty the vapor- 
stat opens the solenoid valve and also 
starts the dry-lime feeder. By setting 
the variable orifice valve it is thus pos- 
sible to control the speed at which the 
vat fills and to obtain the desired con- 
centration of lime slurry. 

“In order that the vats fill simulta- 
neously the low level contacts of the two 
vaporstats will have to be connected in 
series. Thus the filling operation will 
start only when both vats have become 
empty. By adjusting the variable orifice 
valves, the flow of hot water to the large 
vat can be made twice the flow to the 
small vat. 

“The above layout is (1) completely 
automatic, (2) supplies hot water to the 
large vat twice as fast as to the small 
one, (3) fills the two vats simultaneously, 
and (4) automatically feeds dry chem- 
icals to make a batch of desired concen- 
tration.” 

Figure 8 shows how S. S. Headman 
of Phoenix, Ariz., would tackle the 
problem. Mr. Headman evidently is an 
ingenious chap because his arrangement 
involves almost every type of mechanical 
device and gadget known to mechanical 
science. It is an interesting solution, 
however, and as Mr. Headman points 
out, it could be made at less than the 
cost of a pump governor, which inci- 
dentally, he says has nothing to do with 
the problem. He thinks the pump gov- 
ernor could be used to better advantage 
if applied to the engineer when the blond 
stenographer from the front office comes 
into the plant. 

And, now, we come to the coup de 
grace with Ammonia Leeks’ classic solu- 
tion or solutions since he has several 
suggestions all of which are equally 
cockeyed in our opinion (Fig. 9). He 
also failed to submit a picture but Anita 
Stewart, our capable young woman 
draftslady drew one for him. She did 
him more than justice, don’t you think? 

“The obvious solution,’ says A. 
Leeks, Esq. (who really is Harold Sykes 
of Flagstaff, Ariz.), “is to find two pipe 
sizes, so that one will always deliver 
exactly twice the flow of the other. Area 
and friction weren’t so bad, but the fric- 
tion in my brain was the unknown factor. 
I got my slide rule all out of joint when 
I tried to find two standard pipe sizes, 
so that one would always fill the large 
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Fig. 9. This is Ammonia Leek's solution, confidentially, ee eee 
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COMPACT VALVE CATALOG 


Veteran Edward 
Workers Keep 
— Quality High 


‘KNOW HOW”’’ LEARNED 
BY EXPERIENCE 


Increased war production has 
brought no lowering of exacting 
peace-tizne standards at the Ed- 
ward plant, for the Edward per- 

sonnel is well 
seasoned with 
veterans who 
have the valve 
building’know 
how” gained 
from years of 
experience. 


Scarcely a 
department in 
the Edward 

PAUL NIEMETZ, a 22-year plant is without 
veteran, assembles a 600 men with 20 
lb Edward cast steel valve years or more 
experience building Edward steel 
valves. To the buyer, this is impor- 
tant. It means that the Edward pol- 
icy of accurate workmanship, rigid 
inspection and complete labora- 
tory control will be maintained in 
such a way that today’s Edward 
valves will be just as dependable 
and long lived as always. 


TYPICAL REPRESSURING hook-up in Texas oil 
fields uses Edward Fig. 158 valves. These 
forged steel valves, for hydraulic and gas pres- 
sures to lb, are used in many services. 





NO GUESSING— 


Edward engineer checking the 
diameter of a plug gage on 48 
in. Pratt & Whitney measuring 
machine which permits readings 
to 0.00001 in. Thread comparators, 
light wave measuring units, com- 
parison blocks and other high pre- 
cision equipment in the air condi- 
tioned Edward Bureau of Stand- 
ards substitutes exact knowledge 
for guesswork in building Edward 
valves. 

All working gages in the Edward 
plant are checked at regular inter- 
vals to insure constant accuracy. 





Edward No. 101 


Streamlined to 


Save Your Time 


A POST CARD BRINGS YOU 
THIS HANDY BOOK 


To simplify war-time purchasing, 
Edward is offering a streamlined, 
fact-packed and easy-to-use BETTER 
VALVES Catalog No. 101. 


This catalog includes the principal 
valves of the Edward fie 
cast and forged steel SIs 
line, complete with Bae Avy 
illustrations, de- Aa 
scriptions and di- Jie 
mensional tables. § 

Yet it is compact am 
enough to fit #i 
easily into your 
desk drawer or 


brief case. CATALOG 


No. 101 

If you haven't a copy, a post card 
will bring you one promptly. Just ask 
for BETTER VALVES Catalog No. 101. 








EValloy Adds Life to Vital 
Parts of Edward Stop Valves 


DESIGNED FOR SURE, 
EASY OPERATION 


Long life, sure shut-off and free 
flow are important features of Ed- 
ward forged steel globe and angle 
stop valves. 


Parts subject to greatest wear 
are made of EValloy, Edward's 
specially developed stainless steel 
which is exceptionally resistant to 
corrosion and erosion. 


The forged and heat treated full 
area bodies are contoured for max- 
imum freedom of flow, yet the basic 
design of Edward stop valves is 
such that positive, drop-tight clos- 
ure is assured. 


THE EDWARD VALVE & MFG. 


220 WEST 144th STREET . 





A oe “4 


EDWARD FIG. 2688, forged steel, O.S.& Y. globe 
stop valve for 600 lb service. Same valve of inside 
screw construction is Fig. 2698. Both are built in 
l4 in. to 2 in. sizes, and in angle design as well. 


co., INC. 


EAST CHICAGO, INDIANA 


EDWARD2* VALVES 
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vat in the same time that the other pipe 
filled the small vat. In spite of any- 
thing I could do, one vat would run 
over before the other one was full, and 
steel companies are too busy to make 
pipe of special dimensions, even for Our 
Hero. 


My next inspiration was that Our 
Hero ought to fire the present operator 
and put the Office Blond in charge of 
the two valves. But I knew that would 
be too simple a solution for him to 
consider, 

Nextly, I got the Office Mechanic here 
to help me build two vats. We raised 
the foundation of the smaller vat so that 
the top was on a level with the top of 
the large one and connected them just 
below the full mark with a pipe of out- 
side dimensions. Then, whichever vat 
filled first, it overflowed into the other 
one. But, alas, upon reading the condi- 
tions of the problem again, we found 
they are chemical mixing vats. So, to 
find out if that mattered, we raided a 
couple of drug stores for chemicals and 
poured them in the water. They mixed, 
via the common connection, and blew 
the whole thing sky-high. Maybe it 
was the wrong combination. 

As soon as I had explained to my 
boss that the ceiling had been lifted, he 
returned to his books and priority forms, 
muttering that it sure was getting to be 
an all-out war. 

Then the Office Mechanic came up 
with this suggestion: Tap the pump 
discharge line to the other services with 
a single pipe which delivers onto a water 
wheel composed of 3 (or 6 or 9) lard 
buckets suspended from spokes of the 
wheel by baling wire. Mount a cam on 
the wheel shaft so that it will operate 
a rod to trip every third bucket and spill 
it in the smaller tank. The other buck- 
ets, not being tripped, would discharge 
into the large vat. (His brain works on 
the haywire principle.) 

Then I emerged with the following: 
Use a single pipe to discharge into a dis- 
tributing basin above the two vats. This 
basin would be a small closed metal tank 
with three evenly spaced holes of equal 
size in the bottom. Then pipe from two 
of the openings to the larger vat and 
from the third opening to the other one. 

Then, referring to p. 132 of the No- 
vember issue of P.P.E., I showed the 
O.M. an ad of a butterfly valve to con- 
trol any liquid at most any pressure. 
It was but the work of a moment to 
attach a sliding float on a rod so that it 
would shut off the flow at the top and 
open it at the bottom of its travel. The 
O.M. announced that this was the first 
suggestion from me that made any sense 
whatever, but after we had broached a 
couple of phials of fizz-water, we de- 
cided to turn in a solution to end all solu- 
tions. Here it is, a la Rube Goldberg: 

When the vats are empty and drying 
out a humidity control A operates to 
start an electric fan B which blows a 
cloud of dust up out of the vats. This 
causes the operator to sneeze. Sound of 
sneeze impinges on microphone C, caus- 
ing current to flow to amplifier tubes D, 
which startles them into shooting a sud- 
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den slug of current to operate a relay. 
Relay operates a solenoid liquid valve E, 
which opens in a single branch line from 
pump to a point above vats. Pipe dis- 
charges into whirling lawn sprinkler F. 
Small tank built around sprinkler catches 
the water. Tank is divided with three 
equally spaced radial partitions, making 
three similar pie-shaped sections. Two 
sections are connected to large vat and 
the third to small vat. 

As soon as vats start to overflow, 
water runs out of overflow spout G and 
some of it fills a small can (with very 
small hole in it, to drain it later). This 
can is on a balance arrangement. As can 
fills and descends it raises other end of 
balance and lifts handle of hot soldering 


Questions 


iron. Said iron is pivoted at mid-point, 
so that tip -will ascend and encounter 
length of fuse wire in solenoid circuit. 

Iron melts fuse, allowing valve to 
close and stop water flow. The O.M. 
pointed out that the only slight flaw in 
this otherwise perfect set-up is a lack 
of any yet conceived way of feeding 
additional lengths of fuse wire auto- 
matically, so as to restore the solenoid 
circuit for the next cycle. I’m working 
on that now. In the meantime possibly 
the present operator could remember to 
do this, if the blonds are not too prev- 
alent. 


Ed. Note: In view of the unusual response 
to this problem we will present several more of 
the solutions in the next issue. 


And 


Answers 








Question No. 209 
What Makes His Oil 
Foam? 


I AM using an engine oil in the bear- 
ings of a synchronous converter running 
1200 r.p.m. and it seems to foam when 
the oil rings start to turn and the ma- 
chine gets up to speed. I do not know 
whether this is a condition of this parti- 
cular oil or whether it is due to some 
mechanical condition in the machine. 
What would you say caused it? Should 
oil do this in bearings? These sets are 
rated at 200 kw. 

Albert, W. Va. Frep HARTMANN 
Question No. 210 


Looks Like Something 


Rotten in Denmark 


WE RECENTLY installed a bank of new 
transformers on our lighting system. 
The old ones were being badly over- 
loaded, being rated at 15 kw. 2200-v. 
primary, 115-v. secondary with the split 
secondaries wired in parallel. The bank 
consisted of 3 single-phase units. The 
power factor of the system with these 
units was from 95 to 97 per cent most 
of the time. We have a 150-hp. syn- 
chronous motor driving a 100-kw. d.c. 
generator and a 175-hp. synchronous 
motor driving a Frick ice machine, 

The new transformers are rated at 
25 kw. each, but since they were installed 
the power factor dropped to 75 to 85 
per cent and it became necessary to cut 
down on the exciter voltage of the motor 
generator set to correct the power factor 
to its former value. The primaries of 
the transformers are connected directly 
to the 2300-v. line between the oil cir- 
cuit breaker and the power company’s 
cutout. ‘ 


What I want to know is this: What 
caused the drop in power factor when 
these new units were connected? 

When the power to these new units 
was first cut in, one pilot light in the 
demand meter went out and the record- 
ing pen went clear across the chart and 
stayed there. One pilot light in the 
watthour-meter also went out. What 
caused this? 

I am not the electrician, but I asked 
him why one transformer was warmer 
than the other two, but he could not 
answer me. 
Buffalo, N. Y. 


Question No. 211 
High-Speed Conveyor 
Operation 


WE RECENTLY put in a rewound motor 
that had been burned out. This is a 17-hp. 
970 r.p.m. shunt wound, d.c. motor driv- 
ing a coal conveyor in the power plant. 
We got it mounted and when the plant 
electrician wired it up and threw the 
starting switch, it really started. I never 
saw a coal conveyor travel so fast. The 
roof shook like a young earthquake and 
the buckets were just a blur. We stopped 
it in time. So the electrician tried again 
—he changed the connections and threw 
the switch once more. This time it, ran 
backwards but not at high speed. With 
the third trial he evidently got his brain 
to working and figured it out because 
then the motor ran as it should. 

I would like to know what made the 
motor go so fast. The motor. itself 
sounded like the whine of a high-speed 
shell. I looked up the subject of shunt 
wound motors in my books but could 
find nothing that sheds any light on this 
question. 
Buffalo, N. Y. 


Rosert BAKER 


Rosert BAKER 
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LET’S GET IN THE SCRAP 


—but not make it! 


£ 


dl 


*¢Piping Pointers’? Show You 
How To Reclaim Valves 


E steel mills need all the scrap they can get. 
But, first salvage all readily usable equipment 
when practical. Every reclaimed valve, for example, 
means that another new one is available for essential 
war industry—that another valve is on hand to keep 
production lines flowing. For practical, valuable 
hints on reclaiming valves, get a copy of this Crane 
“Piping Pointers” Bulletin No. 5. 


“Piping Pointers” Free on Request 


“Piping Pointers” Bulletins help you do three im- 
portant wartime jobs: (1) Train new men for piping 








maintenance work; (2) Get better service from pip- 
ing equipment; (3) Conserve critical metals. By 
using these Bulletins in maintenance shops and em- 
ployee training classes, as many plants are doing, 

’ you share in Crane Co.’s basic information— gleaned 
from Crane’s 87-year leadership in producing valves 
and fittings. Just ask your Crane Representative or 
write direct for your supply. No obligation! 


Crane Co., 836 S. Michigan Ave., Chicago, Ill. 


CRANE VALVES 
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Question No. 212 
Why the Large CO: 


Difference? 


Our 3-drum, bent tube, oil-fired boiler 
operates on natural draft and has one 
connection in the furnace and another 
connection between the last pass and the 
damper plate for taking orsat readings. 
The whole boiler is in excellent condi- 
tion, even the smallest air leaks are 
carefully caulked. The stack tempera- 
ture seldom rises above 460 deg. F. -with- 
out economizer or preheater when op- 
erating at 120 per cent rating. 

Orsat tests from the furnace as a 
rule show 13.5 to 14.2 per cent COz 
while the stack gases just a foot ahead 
of the damper have only 9 to 9.5 per 
cent COs. Why this enormous differ- 
ence? Could we, by any means get the 
same readings from the stack as from 
the furnace? Could this large difference 
in percentage of COz be traced back to 


our steam atomizing oil burners? Can 
some reader help on this? 
Brooklyn, N. Y. H. Ettect 


Question No. 213 
Are His Heating Lines 
Filled with Scale? 


I HAVE recently taken charge of a 
heating system supplied by two 50-hp. 
boilers, operated one at a time and carry- 
ing 15 lb.pressure. The system is a low 
gravity return system. We use city 
water which has lime and iron in it, 
but we do not use any boiler compound 
or treatment of any other kind. The 
system is about 50 yr. old, but the boilers 
have been replaced and the ones now 
installed are almost new. What I want 
to know is whether the radiators and 
piping may be scaled up. We cannot 
heat the building like we did years ago 
and I have an idea that this is due to 
the fact that the lines have scale de- 
posits in them. If they are scaled up 
what could I do to remove the scale? 
London, O. Epwarp SMITH, Jr. 


Question No. 214 


Color Code for Pipe Lines 


Ir was been the practice in some 
power plants to paint the steam, air and 
water lines different colors. We have de- 
cided to paint our lines in this manner, 
but before doing so, we would like to 
find out if there is any combination for 
different lines, and if so, what the colors 
are. 

Joliet, Ill. F, W. M. 

TuHIs is a question that comes up 
quite frequently. About 10 yr. ago we 
presented an article outlining a standard- 
ized plan developed by a representative 
committee of industrial engineers. Since 
many seem to be interested in this ques- 
tion we are presenting the substance of 
the article referred to in the following 
paragraphs. 

In this plan fluids are divided into 5 
classes as shown in Fig. 1, with colors 
readily distinguishable and having already 
established association. In addition letter 
symbols are used as indicated in the ac- 
companying tabulation. 
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Table 1. Classification of fluids with colors and symbols for identification 
Letter 
Class Color Symbol 
Fire Protection equipment Red F 
Dangerous materials Yellow D 
Orange 
Safe materials Green S 
White. 
Black 
Gray 
Aluminum 
Protective materials Bright blue se 2 
Extra valuable materials Deep purple V 





Red and fire departments have long 
been associated. Yellow and orange for 
danger are most readily distinguished of 
all colors and are used as a danger sign 
for quarantine and traffic signals. Green 


© PROTEC 
ne QUIPMEA/TON 











Fig. |. The color circle is divided into five 
parts representing the five major divisions of 
the color code 


is universally known as the safety color. 
Where desired, shades of these colors 
may be used for subdivisions of materials 
of various kinds. > 


Safe materials are in the majority, 
involve no hazard in handling, are not 
of extraordinary value and breaking into 
a line by workmen involves no serious 
hazard, even though the line is not 
drained. 

Dangerous materials are hazardous to 
life and property because poisonous, 
easily inflammable or explosive. 

Protective materials are those piped 
especially for overcoming or minimizing 
hazard such as antidotes to poisons or 
burns, generally to be released in case 
of danger. 


Signs and Symbols 

Instead of color shades for special 
materials it is sometimes of advantage 
to use a lettered name of the material 
carried and arrows to show the ‘direction 
of flow as indicated in Fig. 2: Here 
visibility is important and signs should 
be so arranged, especially where pipe 
lines are grouped, that unobstructed view 
is obtained from some convenient point 
with good lighting. Lettering below the 
horizontal diameter of the pipe is less 
subject to obscuring by dust or mechani- 
cal damage. All legends should be clean 
and of a size to be easily read: from con- 
siderable distance. For pipe under 3% in. 
metal tags, painted or enameled may well 
be attached to the pipe. For larger sizes, 


Table 2. Examples of various common fluids and their classification and color combination 




















Usual Usual 
: Color Temp. Press. 

Material Classification Stripes Deg. F. psi 
Brine Safe—S Green 0-20 60 
Comp. Air Safe—S Gray 80 50-300 
CO2 Dang.—D Orange 30-100 0-250 
Ammonia Dang.—D Yellow—Purple 30-100 0-250 
Gas Dang.—D Orange—Black 0-200 %%4-in. 250 
Foamite Fire—F Red—Blue 0-60 100 
Oils Dang.—D Orange—Purple 50-500 20-1200 
Soda Ash Safe—S White—Blue 0-100 60 
Steam 

Saturated Dang.—D White—Orange 100 & up 100 & up 

Superheated Dang.—D Gray—Orange 300 & up 250 & up 
Steam ‘s 

Saturated Dang.—D Yellow—White 200 & up 20 & up 

Saturated Dang.—D Yellow—Green 100 & up 0-20 

Vacuum D Yellow—Gray 50-150, 
Water aa 

Fire Lines Fire—F Red 

Fresh Safe—S Green 

Circulating Safe—S Green—Blue 

Boiler Feed Dang.—D Green—Orange 100-200 100-400 

Condensate Safe—S Green—Black 50-100 5-50 

High Press. Dang.—D Green—Yellow 50-1000 
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Are you racking your brain to figure 
safe ways of stretching the steam capa- 
city of your present power plant equip- 
ment? There's a simple answer—safe, 
practical, effective: Hays Centralized 
Automatic Combustion Control, “Zhe 
AU-Electric Way.” | 





ie These obvious benefits begin imme- 
MODERN diately when you install Hays Combus- 
SYSTEM tion Control: 






e Automatic regulation of all com- 
bustion elements. 






e Automatic measure of each vari- 
able—and instant automatic cor- 
rection. 












STRETCH 


YOUR PLANT’S STEAM CAPACITY 


THE HAYS CORPORATION 
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e Automatic measure of each cor- 


rection, to maintain exact balance. 


e Saves man hours—releases man 


power for other duties. 


e Vital operating economies. 


Hays Combustion Control is doing an 
outstanding job of increasing industry's 
steam capacity when that added capa- 
city is most imperatively needed. 


Hays Systems are individually de- 
signed to fit individual needs. Hays 
Combustion Control Catalog is full of 
useful data. Write for it. 





MICHIGAN CITY, IND. 
















LEGEND 


Fig. 2. When legends are used they should 
be carefully located 


lettering sizes may be as follows: 
Outside Diameter of lettered surfaces, 
in inches, 

Y-1% 1%-2 24-3 3%4-4 444-5 6-7 8-10 12 
Height of letter, inches 

%ZwnKrRkK 1% *AN 3 3% 

Care should be taken that the paints 
used will not deteriorate or change color 
by exposure to which they are subjected. 
For outdoor use, linseed oil is most 
durable, but, if extra resistance to water 
is required, china-wood-oil varnishes may 
be used. 

Darker shades in browns, red and 
purples are less easily distinguished than 
bright shades; also greenish-blues and 
olive green are easily confused. 

Examples of various common fluids 
and their classification and of color com- 
binations to indicate special materials, are 
shown in Table 2. 


Answer No. 183 
More on Drying Air by 


e e 
Refrigeration 

Here Is some further information for 
A. A. E. in regard to his refrigerating 
system problem. In the June issue, p. 
100, it may be recalled he asked for in- 
formation which would enable him to 
lower the moisture content of the air 
from an air compressor in an oxygen 
liquefying plant. He had been using caus- 
tic potash for this purpose, but since he 
is located in Mexico and due to war 
conditions he can no longer get caustic 
potash. He, therefore had in mind lower- 
ing the temperature of the air by refrig- 
eration to condense the moisture and, 
thus, save the caustic potash. 

Several answers were received which 
were published on p. 101 of the October 
issue. Now, comes Walter Kalisty with 
more suggestions. 

He Knows Whereof He Speaks 

I was much interested in A. A. E.’s 
question because I have produced tons of 
liquid Ng in my plant and think that I 


DUST 
FILTER 


am qualified to say something about this 
subject that may be of value to others 
who have to produce cold liquids. 

Suppose, A. A. E., when you put the 
initial charge of caustic solution in your 
wash tower, we assume it has a reading 
of Baume 13. Now if you subject this 
to a freeze test you will find that it sets 
at 22 deg. F. After you have run this 
solution for a number of hours, 100 or 
more, you will find that by test it is now 
Baume 17 with a lowered freezing point. 
What happened? Since A. A. E. does not 
give too much information in his question 
I will assume that his compressor is a 
4-stage Norwalk or similar unit. Well, 
read on, but first let us run my 
own plant and maybe you will get an 
idea. 

I produce liquid No, but to produce 
this Ne I first must produce liquid O2 
with which to produce liquid Ne. . We 
use the Oe to condense out the Ne gas. 
So we make up a charge of caustic pot- 
ash flake 50 Ib. to about 80 gal. of water, 
test to Baume 13 to 15, dump this to the 
wash tower. (You can use flake caustic 
or the lump, both will dissolve.) The 
wash tower does remove carbon dioxide. 
So you wonder where your level goes 
from the tower gage glass. By testing 
you find the solution has grown stronger, 
why? This loss goes into your com- 
pressor to your dryers and some into 
your column where you encounter trouble 
in the form of ice and snow. Moisture 
is contained in the air down to absolute 
zero and varies with temperature of the 
air by weight—through the process of 
compression in your compressor. You 
will find an emulsion of oil and water. 
This emulsion, if you run the compressor 
at high temperature, will find its way, 
some of it to your oil trap where it is 
blown out at regular periods, I hope. 

You want to freeze out the moisture 


left in the air before it enters the column: - 


by the (Linde) method the air entering 
the column should be about —30 deg. C. 
or lower, so after the air under pressure 
goes through the oil trap and the dryers 
it should be cooled by a precooler be- 
tween the dryers and the column using as 
a cooling medium either NHg or low 
temperature brine. The plant I have oper- 
ated is like this—see diagram. 

The air precooler is a special built 
cooler and can be purchased from the 
Superior Air Products Co. 

You may add water to the caustic 
solution and dilute it back to the original 
strength. But in oil cases, use your head 
because the solution can be too dirty and 
should be thrown out. You should not 
have any troble in obtaining caustic for 





AIR 
INTAKE 
Liquid Air System Used 
by Mr. Kalisty 





WASH 
TOWER 


OIL TRAP 


























your tower, since people who produce 
liquid Og today must be producing to- 
wards the war effort.1 

Modena, N. Y. Watter S. KAtisty 


iMr. Kalisty did not know that A. A. E.’s 
plant was located in Mexico. 


Answer 190 
Ammonia Mixture and 


eo e e 
Fire Line Connection 

Ir may be recalled, on p. 98 of the 
September issue, J.K. of New York City 
asked about the proper hook-up of am- 
monia mixture and fire department 
Siamese connections. It seemed that 
there was no standard practice in this 
respect and he wondered what other 
readers could tell him about practice in 
their plants. 

Two replies to this question are pre- 
sented here, one from our friend Martin 
Gozdenovich and the other from E. Ding- 
felder of Woodside, Long Island. 

Cites A.S.R.E. Recommendations 

The American Society of Refrigerat- 
ing Engineers recommends that all re- 
frigerating plants of 3 tons refrigerating 
capacity or over using ammonia or ethyl 
chloride as a refrigerating agent shall 
be equipped with a device or devices 
for discharging: the refrigerating agent 
under pressure, in case of emergency, 
into sufficient water to absorb all dis- 
charge gas and carry it off to the sewer. 

No valves should be located in the 
discharge lines excepting the control and 
check valves to the water and refrigerat- 
ing mixer, but there may be one control 
valve on each emergency line located 
near connections to main. high and low- 
pressure lines for repair purposes only. 
These additional valves must be kept 
open at all times. 

The standard fire department Siamese 
connections and the emergency valves 
should be located on the public thorough- 
fare-side of the building, either located 
outside of the building or in a vestibule 
having glass panel doors which should 
provide easy access from the street, and 
valves located not more than 5 ft. above 
the street or floor level. 

Care must be taken that the emer- 
gency valves are not located over the 
exhaust outlet for ventilating the room 
containing the refrigerating plant. 

Large refrigerating plants have gages 
installed on the high and low emergency 
or for the determining of changes in 
pressure while emergency lines are op- 
erating. 

Emergency valves must be protected 
with a box and kept locked. The lock 
shall be opened by a fire department inner 
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NCLE SAM wants to keep COPES 
equipment in active service as 
long as possible and so do we. With 
more than 60,000 of these COPES 
Valves in service, you can make a 
real contribution to the war effort 
by “keeping them regulating at top 
efficiency.” Lucky for you and for 
us it is a simple routine job. The 
only moving part in the valve, lifts 
out with the removal of four studs. 
The two seats come out with a sim- 
ple tool. By replacing as a matched 
set the plunger cylinder and the 
new seats, the valve is like new 


ATTENTION 60,000 COPES USERS! 


> COPES’ Users, let’s get together to keep these 60,000 boiler water 
level guardians in fighting trim. Their simple, sturdy design makes 
it easy and economical. Write for recommendations modernizing 
your COPES Feed Water System. 


NORTHERN EQUIPMENT COMPANY « 132 GROVE DRIVE, ERIE, PA. 
Feed Water Regulatorse Pump Governors e Differential Valves Liquid Level 
Controls e - Reducing Valves and Desuperheaters 
BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 
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box key and only by members of the 
fire department. 

The box should have printed on it: 
For Fire Department Use Only. The 
high-pressure valve shall be labeled: 
High-Pressure Ammonia, Low-pressure 
valves should be labeled: Low-Pressure 
Ammonia. 

If ethyl chloride is used the words 
Ethyl Chloride are lettered. The other 
sign on the box should be printed: 
DO NOT OPEN VALVES UNTIL 
WATER IS FLOWING. 

Several reasons influence the design 
of a plant. Most of the time it is the 
limited amount of space allotted to the 
designing engineer ; in other cases to save 
face, designing engineers or architects 
have hurriedly installed connections, that 
to the experienced refrigerating engineer, 
the type of connections installed would 
certainly cause the refrigerating engineer 
to turn blue in the face with anger. 

Whenever a job is too expensive to 
install, there will always be someone who 
will try to do a job just so long as it 
will pass inspection; let the operating 
crew worry about the monuments the 
designing engineers have put up for 
themselves. 

Fairview, N. J. Martin N. GozpENOvVICH 
Diagram for Ammonia Compression Systems 

AccorpINnG to the city (N. Y.?) code 
of the fire department the proper hook-up 
is as shown by the accompanying dia- 
gram. This diagram is for a class A 
ammonia compression system. As indi- 
cated the relief or safety valve discharge 






OUTSIDE 






T OG ‘aves 
nA SMFETY ALVES 
Diagram for ammonia compression systems 
submitted by Mr. Dingfelder 

is to be connected to the outside atmos- 
phere above the roof or not less than 
12 ft. above the grade or into that part 
of the low-pressure side protected by the 
mixer. 

Woodside, L. I., N.Y. E. DINGFELDER 

Answer No. 193 


Locating Leaks in 
Buried Vacuum Lines 


HERE IS a rather ingenious, and prob- 
ably quite effective way for I.D. to find 
the leaks in his buried vacuum line. As 
described on p. 96 of the October 
issue this line, buried 2 to 3 ft. below 
a 5-in. concrete floor had developed a 
number of leaks. I.D.’s problem was 
to locate these leaks without having to 
tear up 200 ft. of concrete floor. 

The Temperature Rise of Sawdust Method 

The writer of this question is will- 
ing, no doubt, to try almost anything 
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Locating leaks in underground piping by temperature rise of sawdust on the floor above 


within reason when faced with the pos- 
sibility of having to tear up 200 ft. of 
cement floor. 

To get a fairly accurate idea of 
the location of these leaks I suggest he 
try the arrangement shown in the ac- 
companying sketch. 

Assuming that the ends of the tile 
pipe can be conveniently reached have 
them sealed with cement or other suit- 
able material around the enclosed vac- 
uum line. Tap into the tile and lead a 
pipe up to the floor as shown and fill 
the tile pipe with water. Have a drum 
filled with water to keep a head on the 
line while testing. 

Lay a layer of wet sawdust about 
4 in. deep along the floor of the entire 
length of the pipe. Hook a steam line 
in by way of the uprights above the 
floor where convenient and allow the 
steam to flow into the line for a period 
long enough to show by temperature 
rise on the sawdust where the leaks 
occur. 

A thermometer inserted in the saw- 
dust at various points should give ac- 
curate accounts of the leaky points. 

This arrangement will no doubt 
take a number of hours to function, 
but I believe could be conveniently 
done over the week-end and allowed 
to run for say, 24 hr. at least. 

This may seem a crude idea, but 
it is at least inexpensive and is surely 
worth trying rather than digging up the 
floor by hit and miss. 


Kearny, N. J. GrorceE McNALLY 


Answer 198 
A Trap Question for the 


Trap Experts 


THIS concerns the experience re- 
counted on p. 101 of the November issue 
by F.W.B. Fitters had worked on a cer- 
tain trap all day and completed the job just 
in time to catch a train. Then when the 
superintendent of the plant turned on the 
steam the trap failed to work. Mr. Hol- 
man who submits the comment below 
thinks maybe this question is a trap for 
the trap experts and he may be right. 

He Thinks it is a Trap ' 

On ‘a-question for trap experts, I am 
inclined to believe that this is a catch 
question. Since the likelihood of the fit- 
ters bringing along the wrong trap is so 
small, I would say that the blue tag is 
a false clew or irrelevant, and that a 
hint leading to a solution is to be found 
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in the sentence: ‘The superintendent of 
the plant turned on the steam and found 
to his disappointment that the trap failed 
to work.’ 

Since this was a large dye house, 
there were in all liklihood several traps 
discharging into the same return line. At 
least one more would have to be on the 
line, unless production were held up 
while this one was installed. Whenever 
a trap is opened or removed for cleaning 
or repair, it is necessary in many mul- 
tiple installations to have a valve in the 
branch of the return leading to it. Other- 
wise steam and hot water from the other 
traps will kick back into the room. 

No mention of this valve is made, of 
course. And since it had to be closed 
while the fitters did their work, the turn- 
ing on of the steam by the superintendent 
was ineffective in starting the trap. 

Doubtless the engineer did not at 
first think of the return valve himself, 
and first looked the trap over thoroughly 
in an effort to find the reason why it did 
not work. 

This is probably the reason why, now 
that he is an examiner, he wants to 
stress the point that engineers should look 
for a valve in places like this——the old 
technique of the golfer or baseball player 
in ‘Following through.’ 

GrorceE HoLtMAN 
He Had the Same Trouble 

“WHEN we were faced by the same 
problem some time ago, the manufacturer 
of the trap as well as the inspector stated 
that the trap body was built for a safety 
factor of 3, and that there was no ob- 
jection to raising the operating pressure 
from 90 1b., for which the trap was 
built, to 120 Ib. 

“When the trap with the higher pres- 
sure did not work, we replaced the 1-in. 
renewable, single seat and disk of the 
trap valve by a 34-in. seat and disk, sup- 
plied by the trap manufacturer to fit into 
the same valve. Ever since, the trap 
works like a clock without any trouble. 

“Perhaps we got the same results, if 
we had added dead weight to the trap 
body to overcome the higher total of 
pressure per square inch times the area 
of the valve opening times the length 
of the lever arm. However this had re- 
sulted in greater friction on the fulcrum. 

“Possibly your examiner changed the 
proportional lengths of the short and long 
lever arms, or he had a pressure reducer 
installed ahead of the trap.” 

Brooklyn, N. Y. Husert Etre_t 
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THOMAS C. WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


THE WILSON BUILDING 
21-11 44TH AVE. LONG ISLAND CITY, N.Y. 
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INSTALLING THE PRIMARY FLOW METER ELEMENT 
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SOLNUS OILS 
End Carbon Trouble ... Stop Ring Sticking 


Black-outs weren't always scheduled by the Army 
interceptor command in a certain Eastern town before 
they switched to Solnus Oils. 


What did a change in lubricants have to do with black- 
outs? Just this! All of the town’s power and light were 
supplied by two large Fairbanks-Morse diesel driven 
generators ... and a breakdown of the diesels could 
mean lights out for everyone. And breakdowns did 
occur! But they were due entirely to faulty lubrication. 
Carbon built up... rings stuck .. . and operating tem- 
peratures soared. The engines became noisy . . . cylinder 
walls scored. 


The advice of a Sun Lubrication Engineer soon put a 
stop to any breakdowns. This Doctor of Industry simply 


UN PETROLEUA 


recommended a change from competitive oils to Solnus 
Heavy Oil. Since then these engines have been running 
quieter and cooler. Shutdowns have been reduced 66% 
... trouble with carbon and ring sticking stopped... and 
there hasn‘t been a sign of additional cylinder scoring. 


This is another example, taken from the many in Sun 
Oil records, of how Sun's Doctors of Industry have 
proved themselves trouble-shooters for industry‘s lubri- 
cation problems. Whatever your problem, involving any 
petroleum product, call in a Sun Oil Engineer. His serv- 
ices are yours to use to help speed victory with more 
production. Write ... 


SUN OIL COMPANY « Philadelphia 


Sun Oil Company, Lid., Canada 











War News 





From 


the Industrial Front 


WPB's New "Controlled 


Materials Plan" 


Tue Controlled Materials Plan re- 
cently inaugurated by the War Produc- 
tion Board has become the new way of 
life for the majority of the manufactur- 
ers of the United States. 

The “plan” outlines the technical de- 
tails of the CMP and the steps that 
should be taken by industry and the gov- 
ernmental agencies handling materials 
and production programs and schedules. 

Following is a brief resume of the 
plan. The complete plan may be had by 
addressing the Office of War Informa- 
tion, War Production Board, Washing- 
ton, D 

Major Points of the Plan 

The sketch below clearly illustrates 
how the supply of steel, copper and 
aluminum is forced into balance with the 
demand by the following method: 

1. The producers of these metals will 
report the available supply and rate of 
output for the coming quarter to the 
Controlled Materials Divisions. 

2. The secondary consumer at the bot- 
tom of the ladder will send Bills of Ma- 
terials covering his requirements, to pro- 
duce his product, to his Prime Consumer. 

3. The Prime Consumer will gather 
all of these Bills of Materials together 
with his own, to complete his finished 
product, and will send a total summary 
to the Claimant Agency, (Example The 
Maritime Commission). 

4. The Claimant Agency will then 
multiply these requirements by the con- 
templated program and will send the 
grand total to the Requirements Com- 
mittee. 

5. The Requirements Committee will 
adjust the demand with the available 
supply, and issue the allotments. 

6. The Claimant Agency will receive 
the adjusted allotments and pass them on 
to the Prime Consumer in the form of 
adjusted approved schedules. 

7. The Prime Consumer will divide 
his allotments with his various secondary 
Consumers. 

8. Orders are then placed with the 
mills bearing allotment numbers, which 
will assure delivery of that material in 
the approved period. 


How to Save Fuel at 


Home 


How To Save Fuser At Home, a new 
circular compiled by the Bureau of Mines, 
offers advice on how to save coal in 
household heating. Copies may be ob- 
tained free of charge by writing to the 
Bureau of Mines, Department of the 
Interior, Washington, D. C. 


Enough Coal on Hand to 
Replace Oil 


THE COAL industry, if given adequate 
equipment, transportation, and manpower, 
can supply the 15,340,000 tons of coal 
that would be needed annually to replace 
fuel oil in the East and Middlewest under 
present conversion goals, in addition to 
meeting the war-expanded requirements 
of regular coal users, Solid Fuels Co- 
ordinator for War Ickes said December 2. 

Mr. Ickes said that domestic and in- 
dustrial consumers who can convert from 
oil to coal should not hesitate to do so for 
fear of an inadequate coal supply. In 
general, the present coal supply is suf- 
ficient for current consumption require- 
ments, although many users still need 
additional heavy tonnages to increase 
their storage piles to safe wartime mar- 
gins. 


Coal Users to Pay Tax 


ConsuMErs of all grades of coal and 
other solid fuels will pay the 4 ct. per 
net ton transportation tax imposed by 
the Revenue act of 1942 effective De- 
cember 1, OPA announced December 5. 
Under the OPA ruling the tax may be 
passed on to the ultimate consumer, but 
must be stated separately from the price 
the consumer pays for the coal and may 
not be included in the computation of 
maximum prices, nor be charged except 
on coal on which the tax has actually 
been incurred. 

For the purpose of collection of the 
tax, the Bureau of Internal Revenue has 
ruled that the term “coal” includes bitu- 
minous, anthracite, lignite, coke, and sev- 
eral other miscellaneous solid fuels. In 
the process of issuance are amendments 
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to all Office of Price Administration 
maximum price regulations governing the 
sale of coal and other solid fuels, per- 
taining to the addition and collection of 
the tax. The amendments are retroactive 
to December 1. 


Oil Operators Can Now 
Sell Material Stocks 


SALE of heretofore frozen stocks of 
materials in the oil industry is now per- 
mitted by WPB Preference Rating Or- 
der. P-98-c, which was issued December 
1 upon the recommendation of the Office 
of Petroleum Coordinator for War. The 
new order permits the sale of inventory 
stocks by one oil operator to another oil 
operator. F 

All reports required to be filed and 
all communications concerning P-98-c 
should be addressed fo “Office of Pe- 
troleum Coordinator for War, South 
Interior Building, Washington, D. C., 
Ref.: P-98-c,” or “Office of Oil Con- 
troller, Dominion of Canada, Toronto, 
Canada. Ref.: P-98-c.” 


Coke Export Prohibited 
Without WPB Authorization 


To PREVENT the use of American pe- 
troleum coke, important in the aluminum 
program, for nonessential purposes in 
foreign countries, the WPB has pro- 
hibited the export of the coke without 
its written authorization. 

This step was taken by issuance of an 
amended version of Conservation Order 
M-212, effective November 21. Persons 
seeking authorization to make export de- 
liveries must inform the Aluminum-Mag- 
nesium Division by letter of all details 
of the proposed export, including the 
use to which the petroleum coke is to be 
put. 


Rent Ceilings Set on 
Construction Pumps 


Dotiars and cents maximum rental 
rates for major types of pumps used in 
construction and road maintenance work 
were announced November 23, by the 


Inadvertently, they were left out of 
the list of items for which dollars and 
cents ceiling rental rates were posted 
October 22 in Amendment No. 3 to 
Maximum Price Regulation No. 134 
(Construction and Road Maintenance 
Equipment Rental Prices and Operating 
or Maintenance Service Charges). 

The pump ceiling rentals now are em- 
bodied in Maximum Price Regulation 
No. 134 through Amendment No. 5, ef- 
fective retroactively to October 22. 


Indiana Ordnance Plant 
Expansion Stopped 


Actinc under the policy of curtailing 
the use of materials for construction 
projects, the WPB on November 28 or- 
dered immediate stoppage of all work in- 
cidental to the construction and equip- 
ment of the $45,000,000 expansion for the 
Continental Ordnance Plant at Hammond, 
Ind. 

All construction programs, under the 
WPB policy, must balance with produc- 
tion programs and the proposed expan- 
sion at Hammond would not be com- 
pleted in sufficient time to justify the 
large expenditure of critical materials. 
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How Tube-Turn welding fittings speed-up 


piping installation for war production! 













IER, FASTER, SAFER WELDING 


Turn fittings require only. easy circumfer- 
butt welds—which insure faster, better, safer 
ing by both veteran and novice operators. 




















ALIGNING TIME GREATLY REDUCED 
Tube-Turn fittings simplify lining-up operations 
—because their uniform wall thickness and true 
circularity permit quick alignment with pipe. 








WHOLE SECTIONS CAN BE PRE-ASSEMBLED 
As Tube-Turn fittings and welded joints stand 
strain and save weight, piping sections can 

welded on the ground to save time, then erected. 





il 





NO THREADS TO CUT 


ling removes the inefficiencies of threaded 
s, plus the labor and time applied to thread- 
Tube-Turn fittings come ready to install. 





NO TORCH CUTTING OR FABRICATION 
Since all Tube-Turn fittings are installed with 
easy-to-make butt welds, they eliminate time- 
consuming, complicated cutting and fabricating. 






FASTER AND EASIER TO INSULATE 
Tube-Turn fittings are insulated as readily as the 
pipe, for the welds form one continuous tube. Elim- 
inating many flanged joints shortens covering time. 











ER FLANGED JOINTS SPEED ERECTION 
ling fittings supplant the need for many of 
langed joints necessary in screwed piping, 
h materially reduces over-all erection time. 








FEWER HANGERS OR SUPPORTS NEEDED 


As welded piping weighs less and stands vibra- 
tion better than flanged systems, the fewer hang- 
ers needed save installation time on these items. 
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. . And you get stronger, leakproof 
systems that virtually eliminate 
piping maintenance or failures 
that can slow down or paralyze 


vital war industry! 
TUBE TURNS 


INCORPORATED 
Branch Offices: New York, Chi- 
cago, Philadelphia, Pittsburgh, 
Cleveland, Dayton, Washington, 
D. C., Tulsa, Houston, Los 
Angeles. Distributors everywhere. 
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Copper, Nickel, Chrome, 
Tin Banned for Feedwater 
Heaters 


THE USE of copper, copper base al- 
loys, or alloys containing nickel, chrome 
or tin in tubing or tube sheets for feed- 
water heaters is prohibited in Schedule 
III to Limitation Order L-154, issued 
November 21. Seamless steel tubing is 
also prohibited. Excepted from the or- 
der are materials needed for the repair 
of an actual breakdown which involves 
the replacement of not more than 25 per 
cent of the tubing in a feedwater heater. 


Production for Synthetic 
Rubber Plants 


Propucrion of several million dollars’ 
worth of electric apparatus for syn- 
thetic rubber plants ‘is now_ being 
rushed at every major General Electric 
plant. : 

According to General Electric, 
many plants are beyond the design 
stage and the company is speeding 
production on orders for apparatus 
which will supply power in plants now 
under construction in various parts of 
the country for the conversion | of 
petroleum and alcohol derivatives into 
synthetic rubber. 

What are probably the largest tur- 
bine-generators ever designed for 
chemical process plants are included 
in the list of equipment on order. Other 
apparatus, transformers, switching 
equipment, and motors are being man- 
ufactured dn a mass production basis 
to perform major functions in the pro- 
cessing of butadiene and styrene and in 
polymerizing or mixing them into buna 
rubber. 

The large turbine-generators have 
been adapted from similar apparatus 
which has long been supplied to public 
utilities. Ata plant under construction 
in Texas, General Electric will furnish 
a turbine-generator rated at 35,000 kw. 
The company will also provide two 
25,000 kw. turbine-generators for a 
completely electrified refinery devoted 
to synthetic rubber, aviation gasoline, 
toluene, and other war products in 
Louisiana. 

Other electric equipment being 
made available for synthetic rubber 
plants ranges all the way from Diesel- 
electric locomotives to small, but pow- 
erful, floodlights and searchlights. The 
locomotives are designed for switching 
tank cars in which rubber ingredients 
are shipped from one plant to another, 
while the lights, focused on plant 
boundary fences, provide for protec- 
tion against sabotage. 


Turbine Production 


Doubled 


Propuction of propulsion equipment 
for naval vessels and turbines for land 
power houses at the Westinghouse 
Steam Division, South Philadelphia, 
Pa., has more than doubled in the last 
ten months as compared with the 
ten months preceding Pearl Harbor, 
according to A. W. Robertson, Chair- 
man of the Board of Directors of the 
Westinghouse Elec. & Mfg. Co. In 
the ten months before Pearl Harbor, 
deliveries amounted to $23,998,000 and 
in the ten months since Pearl Harbor 


deliveries have totalled $50,356,000, an 
increase of 109 per cent, and the total 
for the year is expected to be nearly 
$70,000,000 worth of delivered equip- 
ment. 

Factors contributing to the Steam 
Division’s record production were a 29 
per cent increase in employment, a 
$13,000,000,000 expansion program and 
the help\of more than 50 other manu- 
facturers who are building equipment 
for the Division on sub-contracts which 
total nearly $20,000,000. The Division 
in concentrating on the production of 
turbines and gears for naval vessels of 
many types, propulsion equipment for 
war-cargo ships and powerhouse tur- 
bines for the generation of war-needed 
electricity. 

During this same period, Mr. Rob- 
ertson also announced that the $26,000,- 
000 Merchant Marine Division Plant 
has been built, equipped, and will soon 
deliver, at least four months ahead of 
schedule, its first complete ship propul- 
sion unit, consisting of high pressure 
turbine, low pressure turbine and driv- 
ing gears. 


Industrial Equipment 


Maintenance 


THe WPB issued an interpretation 
to make clear that the exemption from 
distribution control of general industrial 
equipment for certain repair and main- 
tenance purposes does not apply to spare 
parts for new equipment. Equipment 
is considered “new” when it has not 
been delivered to a person acquiring it 
for use. The interpretation states “the 
exemption is intended to provide for the 
repair and maintenance of any existing 
equipment which has been delivered for 
use including equipment delivered prior 
to the issuance of the order.” 


Oil to East to Increase 


IN ORDER to meet civilian needs and 
growing military requirements for pe- 
troleum and petroleum products, ODT 
Director Eastman set as the “minimum 
goal” the daily delivery to the East of 
900,000 bbls. as against the current vol- 
ume of approximately 750,000 bbls. 


South America Benefits by 
U. S. Metal Demand 


TREMENDOUS war demand for metals 
in the United States has offset loss of 
markets outside the hemisphere for cop- 
per, lead, nitrates and similar materials. 
Mexico and the West Coast countries— 
Peru, Bolivia, Chile—benefit mainly by 
the demand for metals. 

For the longer range, the Americas to 
the south have the prospect of important 
new industries by producing materials 
now in demand, such as rubber, fibers 
and metals. 


Electric Furnace Carbon 
Steel Controlled 


CARBON STEEL made in electric fur- 
naces has been placed under controls 
because of the shortage of electric fur- 
nace capacity. Producers of alloy iron 
and alloy steel and producers of electric 
furnace carbon steel now must submit 
their melting and delivery schedules to 
WPB for approval. Producers may not 
melt or deliver alloy iron, alloy steel, or 


electric furnace steel before such ap- 
proval is granted by WPB. 


Tank Trailers to Relieve 
East's Oil Shortage 


THE MANUFACTURE of 300 


semi- 


trailer petroleum tanks to help relieve 


the oil shortage in eastern states is pro- 
vided for in Supplementary Limitation 
Order L-1-G as amended December 10 
by WPB. 

Each semitrailer to be manufactured 
will hold about 4000 gal. and transport 
more oil per pound of steel and rubber 
and require less manpower than any 
other type of vehicle available for gen- 
eral use. 


Hydroelectric Power 


_Increases 


HyYpROELECTRIC power has gained 
more than 400,000 kw. (43 per cent) or 
enough to take care of a city of a 
million people, according to the annual 
report, December 14, of the Commis- 
sioner of Reclamation, John C. Page. 
Large gains were also cited in water 
storage capacity and in food production. 
The storage capacity of reservoirs on 
reclamation projects rose 29 per cent 
owing to completion of new dams, and 
crop values on lands supplied with irri- 
gation water by reclamation works dur- 
ing the 1941 growing season jumped 35 
per cent. 

The year’s gain in hydro power 
raised the total installed capacity in 
28 electric plants on 17 reclamation 
projects in 11 Western States to nearly 
1% million kilowatts. Three big new 
generators were installed in the Grand 
Coulee Dam power plant on the Colum- 
bia River in Washington; increasing 
total capacity to more than a third of 
a million kilowatts. At Boulder Dam 
in Arizona-Nevada on the Colorado 
River another big generator was in- 
stalled, raising the total number of gen- 
erators in operation to 10, the largest 
array of hydro power ever synchronized 
into action under one roof, with a total 
capacity of more than three-quarters of 
a million kilowatts. 

New generators will soon be added 
at Boulder, Parker (on the Colorado 
River below Boulder), and Grand Coulee 
Dams which will add another 400,000 
kw. within 8 mo. raising the total 
capacity of power plants on reclamation 
projects to nearly 2 million kilowatts. 
By May, 1944, capacity is expected to 
reach nearly 2%4 million kilowatts. 


New Uses for Tin and 


Terneplate 


SEVERAL new uses for tin plate and 
terneplate will be permitted under Con- 
servation Order M-2l-e as amended De- 
cember 11 by the WPB. 

The new permitted uses are: Com- 
ponent parts for internal combustion en- 
gines including cooling, fuel, and lubri- 
cating systems—(but only where the 
need for corrosion-resistant or solder- 
able parts makes the use of less essen- 
tial material impractical) electrical 
equipment parts requiring solderable 
coatings ; FE mw mask canisters; safety 
cans for inflammable liquids; vaporizing 
liquid fire extinguishers; wick holders 
for oil stoves (replacement only); and 
heat exchangers. 
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more 'S-A" BOILERS 
for INDUSTRY > 


Fifty “S-A” power plant boilers are now under 
construction . . . evidence of their unusual fitness 
for war’s most urgent power requirement—“maxi- 
mum steam from minimum materials”. 


Si heat 
i EE 
Characteristics of units on these various 
orders include :— 


Capacities © — from 15,000 to 200,000 Ib. of 
steam per hour 


Pressures — to 650 Ib. per square inch 


Final Steam 
Temperatures — to 740° F. 


Fuels — Pulverized Coal 


Filter Baffle : 
for Gas Oil 


Distribution 
2” Boiler Refinery Gas 
Oil or Gas 


Also dual firing of gas and coal 


Burner Openings j 


in recognition of qual 
equigaent, in quantity, po a 


FOSTER WHEELER CORPORATION, 165 Broadway, New York, N. Y. 


FOSTER W WHEELER 
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New Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Motorule 


GENERAL E ectric Co., Schenectady, 
N. Y., is offering free of charge a newly 
developed load calculator, known as the 
Motorule, which simplifies computing 
motor horsepower required for metal 
cutting operations on various machine 
tools. This device is expected to be of 
assistance in helping industrial concerns 
make sure that machines being put to new 
war work have proper motor capacity. It 
is said to be of help also in selecting 
motors for machines formerly driven 
from line shafting. 








bs 
p_ 


_ The motorule is designed along the 
lines of an engineer’s slide rule and is 
accurate for a wide variety of cutting 
operations on lathes, drills, planers, and 
milling machines. Operation is simple. 
The user first refers to a convenient table 
of constants on the back of the rule, 
choosing the constant for the particular 
type of metal to be cut. Then by setting 
the scales to the known cutting speed, 
feed, and cut, the user arrives at the 
cutting power required on the basis of 
ideal tool and machine conditions. Com- 
plete operating instructions are furnished 
with each Motorule. 


Generator Voltage 
Regulator 


THE Burlington Instrument Corp., 
Burlington, Iowa, has recently announced 
a new generator voltage regulator, the 
Type GL-1, applicable to individual small 


alternating current generating plants hav- 
ing separate exciters and for controlling 
individual generating units operating in 
parallel with other generating units by 
using automatic cross current compensa- 
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tion. It is suited for portable generating 
sets and is said to meet radio interference 
and regulation requirements of the Signal 
Corps and Radar. 

The regulator is suitable for the con- 
trol of single, 2 or 3-phase alternators 
and is normally furnished for 50-60 cycle 
operation with 25 cycle type furnished on 
special application. It is available for 
110-120 v. or for 208-240 v. Higher volt- 
ages require potential transformers. 

This unit is simply constructed, pro- 
vides smooth and close regulation and 
weighs 10 Ib. It is 9 in. high, 6% in. 
wide and 4% in. deep. 


Portable Blower and 


Exhauster 


For ELIMINATING gases, fumes, etc., 
from closed-in places, such as shipholds, 
welding rooms, tunnels, vaults and base- 
ments, the Chelsea Fan & Blower Co., 
Inc., Irvington N. J., announces the Octo- 
pus Jr., a small, but powerful, portable 
exhauster and blower. 


This unit weighs 70 lb. and operates 
in any position. It is powered by a 34-hp. 
ball bearing motor and has a capacity 
of 2000 c.f.m. Adapters for three 4-in. 
nozzles or four 3-in. nozzles for flexible 
hose are provided with caps to close 
nozzles that are not in use. Each 4-in. 
metal hose of 20-ft. lengths will exhaust 
250 c.f.m., and each 3-in. hose over 200 
c.i.m. The entire unit can be hung in 
a small manhole. 


Coal Scales 


Two NEw double feeder automatic 
coal scales, both of the same general prin- 
ciple but of different feeder lengths, have 
recently been announced by the Richard- 
son Scale Co., Clifton, N. J. 

These scales are of all-welded con- 
struction with all operating mechanism 
on the outside of the dust-proof casing. 
The operating parts, such as weigh beam, 
switches, levers and controls are’ pro- 
tected against dust and accidental dam- 
age by a metal outer housing and easily 
removable or quick opening access doors 
are provided for inspection or access to 
parts. No electrical equipment is carried 
inside of the dust-proof casing. 

Figure 1 shows a scale of 16 ft. cen- 
ters with three separate inlet openings 


or bunker connections. At one end is 
the shorter conveyor of 4 ft. centers 
which receives coal from one bunker 
opening and delivers the coal to the 
weighing hopper. At the other end is the 
12 ft. center feeder which takes coal 


Fig. |! 


from two bunker openings and delivers 
to the same weighing hopper. A special 
unified drive makes it possible for either 
conveyor to be operated as required and 
operation of either feeder is controlled 
electrically by mercury switches actuated 
by the movement of ‘the single lever 
weigh beam. Each discharge of weighed 
coal from the weighing hopper is recorded 
and totalized on a six-figure continuous 
counter of rust-proof and dust-proof con- 
struction. 


oa 


Fig. 2 

Figure 2 shows a similar scale of 35 
ft. centers which takes coal from five 
separate bunker openings, two on one 
feeder and three on the other. Either 
feeder may be operated at will. 

These scales are supplied with a built- 
in bypass so that in event of emergency 
coal may be passed direct from bunker 
to stoker or pulverizer without weighing 
and without removing the belt feeder. 


Masonite as Steel 
Substitute 


IN LINE with conserving sheet steel 
so vitally needed in our war effort, The 
Hays Corp., Michigan City, Ind., an- 
nounces instrument and control panels 
made of Masonite reinforced with steel 
angles. The body of the panel is made 
of cross grained Masonite 5% in. thick, 
bolted to a framework of 3 by 3 angle 
steel. Braces of 2 by 2 angle steel rein- 
force the center of the panel to insure 
adequate support for the instruments and 
controllers. The canopy and doors are of 
cross-grained Masonite ys in. thick. 
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MERICAN STANDA 
RD 
1T-WELDING ELBOWS 


BUT T-WELDING 
REDUCERS 


TEES 


BUTT-WELDING 1 
| cT 
REDUCING ON Bow 


: ee DING 
TURN BENDS — 


REDUCING BUTT-WELDING 


LAP-JOINT 


ELBOW 
¢ STUB ENDS 


Many qualified welders who have worked on all kinds of 
piping jobs will tell you that Midwest Welding Fittings 
have exceptional dimensional accuracy and uniformity 
es saving time in layout because all pipe can be cut 
jn advance according to drawings -:° i i 
lining uP and w 

Midwest origina 
shown here? the “long tangent” 
shaped nipples, and lap-joint st 
and heavy forged lap- Midwest Saddles compensate for 
the weakening of header body resulting from the metal 
removed for neck opening: Midwest Sleeves relie 
welds of any bending stress and much of tensile stress: 
Midwest Shaped Nipples eliminate all layout and tem- 
plates when saddling one pipe upon another; etc: Get 
Bulletin WFE-A4l for complete information. 


MIDWEST PIPING & SUPPLY CO., Inc- 


Main Office: 1450 South Second St. St. Louis. Mo. 
Plants: St- Louis, Passaic (N.J-) and Los Angeles 


Sales Offices: Chicago—645 Marquette Bldg. ° Houston—229 Shell 
Bldg. ° Los ‘Angeles—920 Anderson st. ° New York—(Easiern 
Division) 30 Church St. ° San Francisco—535 Call Bidg- 

Tulsa—593 Mayo Bids- 


FORGED STEEL 
. FLANGES 


“LONG TANGE : 
NT” 
BUTT-WELDING ELBOWS 


CAPS 


CROSSES 


WELDING 
SADDLES 





- SLEEVES 


Masonite material is exceedingly hard 
and takes a finish comparable to steel. In 
order to match the finish standard for 
Hays steel panels, the Masonite panel is 
gone over with a sanding surfacer, then 
the priming coat is sprayed on and rubbed 
down to a smooth base. Then several 
coats of undercoater are sanded and 
rubbed. After drying, the finishing coats 
of black lacquer are sprayed on. 


Vertical Rotary Pump 


A NEW rotary pump, vertically 
mounted and powered by a 15-hp. 
gearhead motor is now being built by 
the Blackmer Pump Co., Grand 
Rapids, Mich. 


General specifications include, ca- 
pacity 100 g.p.m. at a pressure of 100 
psi., handling Diesel fuel; pumping unit 
is all bronze construction; motor is 
standard gearhead type; 1770 r.p.m. 
reducing to 440 r.p.m. on the drive 
shaft. The base is fabricated steel, 
designed for bottom and back anchor- 
age in mounting. 


Practically all of these pumps are 
going into marine construction and 
they are built to meet full Navy speci- 
fications. They are used for pumping 
Diesel fuel on combat and escort craft. 
However, due to the small floor space 
required for mounting, this unit has 
. been adapted for use in industrial 
plants requiring the transfer of oils 
and other non-abrasive liquids. 


Two-Pen Flow Recorder 


WHERE PANEL space is at a premium, 
or where it is desired to have two related 
flow records on the same chart for ready 
comparison, the Cochrane Corp., Phila- 
delphia, Pa., has developed a new two- 
pen electric flow meter, which is actually 
two complete flow meter receivers 
mounted within one double depth case. 
Both receiver mechanisms can be swung 
out and operate in the swung-out posi- 
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tion. The connection between the rear 
receiving mechanism and its pen arm 
must be detachable and is arranged with 
a self-alining V-notch junction. 

Where two related measurements are 
involved, the operator can be guided by 
observing the coincidence (or lack of it) 
of the two pens. It is necessary in this 
case that he note which pen is which. 
Where continual reference must be made 
to this relationship of the two records, 
ratio indicating pointer can be incorpo- 
rated. The rod target moves to right or 
left from the center point on the scale 
and shows at a glance whether there~is 
an excess or deficiency of one of the 
quantities with respect to the other. The 
pointer movement is 2% times greater 
than the difference between the two re- 

*cording pens and is thus much more 
readily noted. 


Electrical Power Connector 


O. Z. EvecrricaL Mrc. Co., Brooklyn, 
N. Y., announces the new O. Z. Power 
Connector, Type KTC, a compact, flex- 
ible fitting made with 2 or 3-wire branch 
taps and taking a wide range of wire 
sizes. 


Use of the Type KTC power connec- 
tor is said to save time in installation and 
eliminate the additional connector equip- 
ment ordinarily required with a one-tap 
style connector. The interlocking clamp 
binds all strands tightly in the lug. Full 
conductivity, corrosion resistence and 
long service life are assured by the accu- 
rate machining of parts and the high 
copper alloy used in the manufacture of 
this connector. 


Copper Rule Calculator 


A HANpy slide rule type calculator 
designed to show at a glance how much 
copper can be saved in a war plant elec- 
tric power system by installing unit sub- 
stations at the centers of the load areas 
has been announced by the General Elec- 


tric Co., Schenectady, N. Y 


Pres alee 


The rule uses a 1000 kv-a., 4160/480-v. 
unit substation as a basis and the reverse 
side of the rule carries a chart showing 
the per cent increase in cable copper as 
the voltage is decreased ind another 
chart giving the cable copper needed to 
carry a 1000-kv-a. load at various volt- 
ages over distances from 10 to 1000 ft. 


Snubber Calculator 


A NEw slide rule, known as the Bur- 
gess Snubber Calculator, has been devel- 
oped by the Acoustic Division of Burgess 
Battery Co., 2815 W. Roscoe St., Chicago, 
Ill., as a time saver for engine salesmen 
and operators in choosing the right size 
Burgess Exhaust Snubbers to provide 
‘quiet exhausts for their engines. 


~ BURGESS SNUBBER CALCULATOR 


oe 8 2 8s. 
eocetatetetate 
even oe) 
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Since the proper selection of a snubber 
depends upon a number of different fac- 
tors, it was previously necessary for inter- 
ested persons to ask Burgess engineers 
to specify the correct size for each engine. 
This slide rule makes it easy for any 
engine operator to make a preliminary 
selection from the engine data. 


Heat Exchangers 


THE Brown Fintube Co., Elyria, Ohiv, 
has announced that it will build and sell 
complete ready-to-use heat exchangers 
for the duration, as a service to buyers 
who are unable to get needed equipment 
from their usual sources of supply. 

These heat exchangers will be built in 
all standard types, including the twin 
section unit pictured here, and in any 
capacity desired to meet practically any 


heating and cooling requirement. Brown 
Fintubes, with their all-welded construc- 
tion which provides an integral bond of 
metal between the fin and the central 
member, will be employed as the heat 
transfer tube in all cases. It is said that 
this will result in high thermal efficiency 
and trouble-free operation. 


Decade Resistance Boxes 
and Wheatstone Bridge 


WHEATSTONE Bridge and Type DR 
d.c. resistance decades are available 
in standard models with resistance 
ranges of .9 to 999,999 ohms total and 
with an accuracy of plus/minus 1 per 
cent and .1 per cent respectively, as 
announced by Industrial Instruments, 
Inc., 156 Culver Ave., Jersey City, N. J. 
All coils are of manganin wire excepting 
the 100,000 ohm coils of Nichrome, and 
are bifilar-wound on ceramic tubes, 
oven-baked and _protectively-coated. 
Switches have self-cleaning multi-blade 
phosphor-bronze spring wipers. The 
instruments are housed in rubbed wal- 
nut cases. 

_ Wheatstone Bridge Type RN-1 con- 
tains four resistance dials with nine 
positions each, covering 9x1, 9x10, 
9x100, and 9x1000 ohms, with decade 
multiplying dials. The ratio resist- 
ances have an accuracy of plus/minus 
.05 per cent, while the resistance coils 
in the decades of the bridge are guaran- 
teed to plus/minus .1 per cent toler- 
ance. 
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ENLIST NOW 


@ Power-waste becomes productive-power 
when the Gilmer National Power-Recovery Plan goes 
to work in your plant. It gives you useful Power-Recovery 
Estimators ... practical power-saving charts for each 
of these services: Electricity, Steam, Water, Gas, 
Mechanical Transmission, Compressed Air, 
Refrigeration, Boilers, and Prime Movers. Put 
them to work — today ! 


The Gilmer Plan was designed especially to build 
up Industry’s power resources through systematic 
reduction of power wastes. Into it has been knitted 
the expert knowledge of leading power engineers, 
the Plan is completely practical and workable. 


Do you know for sure that your boiler room is work- 
ing at top efficiency? Isn’t it possible that you could cut 


electricity consumption, and still keep things humming © 


at full speed? Don’t take chances with the Nation’s 
precious power! Line up with the Gilmer National Power- 
Recovery Plan ... NOW! Allin one convenient booklet, 
it’s yours for the asking, without cost or obligation. 


L. H. GILMER CO., Tacony, Philadelphia, Pa. 
The Oldest Firm of Rubber Fabric Belt Specialists 





8 

USE If your problem is belts... 
The Gilmer Handy Belt Selector is designed 
WHAT YOU to help you choose the correct Gilmer Belt 
LOSE for any purpose. Use it when selecting V-Belts, 
Flat Belting, Round Endless Belts, Belts for 
Textile Machinery, and many special purpose 
belts...for added efficiency and an aid 
to power-recovery. Write for this handy 

Gilmer Chart—it’s free on request. 


L. H. GILMER CO. 
Tacony, Phila., Pa. 


Gentlemen: 


Please send me, without cost or obligation: 


[_] The Gilmer National Power-Recovery Plan 
[_] The Gilmer Handy Belt Selector 


NAME & TITLE 





COMPANY. 





ADDRESS. 
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they can be used again 


Every little bit of scrap counts for Victory. But by junking equipment that 
is needed and can be used again—such as used Dart Unions—you actually 
delay Victory. So don’t throw away old Darts—put them back to work. 


Know why Dart Unions can be used so many times, with such tight-joint 
performance—after ordinary unions have to be discarded? Darts have 
‘matched bronze seats, ground to true-ball 

surfaces for correct, leak-proof seating ... 

clean-cut threads that prevent scoring .. . 

extra-heavy bodies and nuts made from 

air-refined malleable iron that withstands 

rough handling. 


Your old Darts and new Darts make a 
great team. Use your old ones... see your 
supplier for new ones. eourseoauas 


E. M. DART MFG. CO., PROVIDENCE, R. I. 





MANUFACTURERS’ 
PERSONALS 


Wheelco Instruments Co., Chicago, 
Ill, announces the appointment of 
Roger W. Allen as its southeastern 
district manager with headquarters at 
305 Techwood Dr., Atlanta, Ga. Mr. 
Allen is a licensed professional engi- 
neer and for the past 6 yr. has been 
district sales engineer for The Fox- 
boro Co. at Atlanta. 


_ Robert H. Bishop, formerly east- 
ern sales manager of the Lighting Di- 
vision of Sylvania Electric Products, 
Inc., has been appointed General Sales 
Manager of the division, as announced 
by Don G. Mitchell, vice-president and 
director of sales for the company. Mr. 
Bishop succeeds Charles G. Pyle who 
recently resigned. He will have his 
headquarters at the company’s offices 
at 500 Fifth Ave., New York, N. Y. 


The Brown Fintube Co., Elyria, 

i manufacturers of resistance 

integrally bonded  fintubes 

and heat exchangers, announces the 

appointment of B. DeLorenzo as 

manager of its Heat Transfer Depart- 
ment. 

Mr. DeLorenzo is a graduate of 
Massachusetts Institute of Technology 
in chemical engineering and since then 
has been with the Foster Wheeler 
Corp. as laboratory technician and 
design engineer in the Oil Division, 
specializing on heat transfers and 
flows of fluids. 


Yarnall-Waring Co., Philadelphia, 
Pa., announce the appointment of W. 
R. Hancock, 935 Park Ave., Roches- 
ter, N. Y., as their sales representative 
in the Rochester district, handling 
impulse steam traps. 


The Crocker-Wheeler Electric Mfg. 
Co., Ampere, N. J., announces the ap- 
pointment of W. L. Buchanan as field 
manager of Renewal Parts Sales with 
headquarters in the Chicago office. 
Mr. Buchanan’s duties will consist of 
heading up all renewal parts sales. 

Mr. Buchanan has been active in 
some of the early installations of auto- 
matic substations and in charge of in- 
stallation and operations of all stations 
from coast to coast which were in- 
stalled in the early 1920’s. He started 
his career with the Westinghouse 
Electric & Mfg. Co. doing test work 
and later service engineering work in 
the Chicago area. Subsequently he 
was associated with the public utility 
industry and with the steel industry 
before joining the Crocker-Wheeler Co. 


D. W. Haering & Co., Inc., Chi- 
cago, Ill., announces the appointment 
of Howard B. Graves as general man- 
ager. He joined the company in 1934 
as senior technologist and was for- 
merly the St. Louis district manager. 


Evers, Commonwealth 


Edison Co. Vice-President 


JoHn W. Evers, secretary of Com- 
monwealth Edison Co., Chicago, IIl., 
since 1924, was elected vice-president 
of the company on Dec. 17, 1942 to 
succeed John F. Gilchrist, who is re- 
tiring after 55 yr. of service to become 
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THE PROBLEM OF 


Stretching Capacity 


OF EXISTING BOILER EQUIPMENT 


To the power engineer, in- 
dustry’s call for top-speed produc- 
tion is a call for more steam... a 
call which, in many plants, must be 
met by “stretching” existing gener- 
ating capacity through shrewd op- 
eration, since new steam generating 
units are not immediately available. 


The problem of “stretching” pres- 
ent capacity involves the acquisition 
of complete knowledge of existing 
conditions, so that losses in steam 
generation and distribution may be 
eliminated and optimum operating 
efficiency maintained. The correct 
solution depends on two fundamen- 
tal procedures. First, the existing 
conditions must be determined by 
ise of proper instruments. Second, 
the optimum conditions must be de- 
termined and maintained by the use 
of instruments and by proper meth- 
ods of control. 


Republic offers a complete line of 
power plant instruments and con- 
trols designed and built to meet to- 
day’s power plant requirements. We 
will be glad to cooperate with you 
in the solution of any steam genera- 
tion or distribution problem you 
may have. 


AUTOMATIC COMBUSTION 
CONTROL 


Republic-Smoot automatic com- 
bustion control systems are built for 


Republic Boiler Control Panels 


all sizes of boilers — all types of fuel 
firing equipment — all load condi- 
tions — any arrangement of draft 
equipment. 


POWER PLANT INSTRUMENTS 


Flow meters, draft instruments, 
CO, meters, thermometers — a com- 
plete line of power plant instru- 
ments, designed and built by Re- 
public, for analyzing and checking 
plant performance. 


BOILER WATER LEVEL CONTROL 


The Republic-Smoot boiler water 
level control system is designed to 
maintain boiler drum water level 
within + 1 inch of the desired level 
when the boiler is operating under 
normal conditions. 


REGULATING VALVES 

Republic - Smoot turbine type 
valves are designed for regulating 
pressure and flow of high-pressure 


superheated steam or boiler feed- 
water. They are built for tough jobs 
in which the valve occupies a key 
position in the operation of a system 
or an entire plant. 


DESUPERHEATERS 


For control of steam temperatures 
in interconnected systems, several 
types of Republic-Smoot desuper- 
heaters are available to meet special 
operating requirements. 


Pressure Reducing and Desuperheating 


Whether your particular problem 
involves the use of a single instru- 
ment or the control of an entire pro- 
cess or plant, Republic engineers 
will be glad to study your problem 
and, in co-operation with your own 
engineers, make recommendations as 
to the most practical solution. 


Your request for our co-operation 
in solving your power plant problems 
will involve no obligation on your 
part. Write us today. 


REPUBLIC FLOW METERS CoO. 


2224 Diversey Parkway, Chicago, Illinois 
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PF IRE, FIGHTERS 


The tee its in this assembly of an R-S 
Butterfly Valve connects to the valve vane through 
a counter-weighted lever and latch. The solenoid 
can be arranged with the mechanism to open or 
- close the valve and hold it there in one position or 


PATENT APPLIED FOR 


the other. Failure in the current to 
the solenoid for any reason results 
in tripping the latch and permits 
the counter weight to close or open 
the valve by gravity. The assembly 
is suited for emergency use to shut- 
off flow wedge-tight or to open a 
vent. Used on sprinkler and foam 
systems, tank discharge, gas lines 
and for electrically driven blower 
protection. 


Valve can be constructed of any 
alloy and in various sizes for air, 
gases, steam, oil, hydraulic and 
other services. Resetting is accom- 
plished by hand. 


Chairman of the Board of Directors 
of Chicago & Illinois Midland Rail- 
way Co., a subsidiary of Common- 
wealth Edison Co. 

Mr. Evers has been with Common- 
wealth Edison Co. for 29 yr., and has had 
an important part in the administra- 
tion of the company’s employe pen- 
sion and insurance programs and has 
served as a director of several Edison 
subsidiaries. As vice-president he will 
have charge of purchasing and stores 
and transportation departments and 
will continue as secretary. 

Mr. Gilchrist was a pioneer in the 
electric light and power field, joining 


the Chicago Edison Co. only a few 


months after its formation in 1887 as 
the original predecessor of the present 
company. 


New Vice-President of 
Foster Wheeler 
THE Foster 


Wheeler Corp., 
New York, N. Y., 
announces the re- 
cent election of 
P. W. Foster, Jr., 
as vice-president. 
Mr. Foster has 
been with the 
corporation since 
its organization 
and before that 
with one of its 
antecedent com- 
panies. 

Mr. Foster, a graduate of Prince- 
ton University, served as an artillery 
officer abroad during the World War. 
In 1919 he joined the Sales Depart- 
ment of Power Specialty Co. and pro- 
gressed consistently, having charge 
of the Boston Office for some time. 


Later he directed the New York In- 
dustrial Department, and more re- 
cently the Steam Generation Division. 


William C. Carter New 
Link-Belt President 


Wit C. Carter, for 14 yr. vice- 
president and for the past year ex- 
ecutive vice-president of Link-Belt 
Co. has been elected president of = 
company to succeed Alfred Kauffman 
who has resigned because o? ill health. 

Mr. Carter, a graduate of the Uni- 
verstiy of Illinois, joined the Link-Belt 
Pershing Road Chicago plant organi- 
zation in 1902 as a draftsman. He has 
consecutively held the position of en- 
gineering department supervisor, con- 
struction superintendent, plant super- 
intendent, plant general manager, vice- 
. president in charge of production and 

Write for has been executive vice-president in 
Catalog No. 10-B. complete charge of company affairs 
since Mr. Kauffmann’s illness. 

Mr. Kauffmann, who has been with 
the company for 41 yr., is retiring 
from active service but remains a 
member of the Board of Directors. 





A similar type trip valve can be con- 
trolled by pressure as illustrated. 
Depend on R-S Butterfly Valves for low-cost, manual or automatic 


control and wedge-tight shut-off of volume and pressure. Suited for 
any pressure to 900 pounds. Sizes range from 2 to 84 inches. 





Wafer (narrow face to 
face) valves are suitable 
Sor pressures up to fif- 
teen pounds. They are 
light in weight yet high 
in regulating efficiency. 














BUTTERFLY VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4535 Germantown Avenue « Philadelphia, Penna. 


Chain Belt Co. Personnel 


Changes 


A. R. ABELT, secretary of Chain Belt 
Company, was recently elected a di- 
rector of the compan y to succeed F. a 


Weschler who died recently. Mr. 
Abelt was also elected a vice-presi- 
dent of the company. 
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To Our Customers and Friends: 


‘““Megger’’ Testers are, as you can well imagine, in unusually 
heavy demand during these strenuous days. Now, if ever, elec- 
trical equipment must not fail. 


Although the demand has been for a quantity of instruments 
many times larger than our normal pre-war volume, we have 
so far been able to fill most high priority orders on schedule. 
Ours is the unique responsibility of supplying America’s elec- 
trical men who must maintain electrical equipment on land, on 
the seas and in the air—with a testing device that is a vital 
necessity. 


To this end we are now concentrating on the building of the 
more generally used types of “‘Megger’’ instruments in our 
Philadelphia factory We have complete manufacturing facili- 
ties, a loyal group of skilled men and women, and above all the 
determination to see that you get all the ‘‘Megger’’ Testers you 
need—at the earliest possible date. 


JAMES G. BIDDLE CO. 
January, 1943 


P.S.—We urge you to inform us as soon as possible of 
your requirements for ** Megger’’ instruments, so that we can 
plan our production to meet your needs. 


"MEGGER. 


TRADE MARK REGISTERED U.S. PAT. OFF. 


INSULATION TESTERS - GROUND TESTERS - OHMMETERS 














JAMES G. BIDDLE COMPANY - 1211-13 ARCH STREET - PHILADELPHIA, PENNA. 
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Mr. Abelt joined Chain Belt in 
1907 and has served in many capaci- 
ties including production, sales and 

; executive work. In 1922 he was made 

L FE T T Hh | S sales manager of the Chain Belt and 

Transmission Division, a __ position 

which he held until early in 1942 when 

he became manager of that division. 

M FE T EF 4 HH E L | 24 He has been secretary of the company 
since 1930. 


G. D. Gilbert, sales manager of 
the Baldwin-Duckworth Div. of the 


company, at Springfield, Mass., has 
been made general manager of that 
division and also elected secretary to 
succeed Mr. Abelt. Mr. Gilbert en- 


tered the employ of the Duckworth 
- Chain and Mfg. Co. in 1918 and has 


been with that company and the Bald- 
win-Duckworth Division of Chain 
Belt Co. since its creation in 1939. He 


is also a director of Chain Belt Co. 


Donaldson, New Associate 


Of Gibbs & Hill, Inc. 


@ The unprecedented demand for Roverick D. Donatpson, former vice- 
president of the Utility Management 


— coupled with the difficulty ae Corp. jas, become associated with 
mi ; ne tbs ibbs ill, Inc., Consulting En- 
of obtaining ow generating oqp . gineers of New York City, as head 
ment, makes it essential to stop " ts of a department to render advisory 


waste and eez ve and supervisory services to operating 
equesze every pound utilities, as announced recently by E. 


of steam from present generating [ii i R. Hill, president of the company. 
equipment. Mr. Donaldson has been associated 
with public utilities since his gradua- 


To do this most effectively, you 2 tion from Cornell University in. 1907 

i tes and in his new position will be in 
need ADSCO Steam F low Meters. . oe charge of a new department estab- 
They provide information that will —{ , ; lished by Gibbs & Hill to meet a 


need resulting from the current trend 
enable you to — a in ~ — 

° ° industry. e development of a large 
1. Establish the proper load dis- number of independent utility systems 


tribution among boilers. which no longer have available the 
advisory departments of affiliated serv- 


2. Center attention on the department or unit using ice companies brings about the need 
or an operating advisory service 
excess amounts of steam. ° which Mr. Donaldson will provide. 


3. Coordinate steam consumption with steam pro- 


duction. MANUFACTURERS’ 


In these ways, it may be possible to regulate your steam 
supply sufficiently to carry you through this critical NEWS 


period. 


ADSCO Steam Flow Meters record and totalize on Thomas C. Wilson, Inc., manu- 
direct di ly divided charts ith ° l facturer of tube cleaners and tube 
irect reading evenly divided charts, with exceptiona cleaning accessories, has moved its 
accuracy at all rates of flow. They can be used for offices and plant to new and larger 

quarters at 21-11 44th Ave. Long 


steam, water, compressed air or gas. Island City, N. Y 
Write us regarding your meter problems—also, ask for a On. Atomnenen, Fo 
+ 5 83. manufacturers of stokers and grates, 
Bulletin No. 3 E. —— a a of _ 
Philadelphia District Territory wit 
AMERICAN PISTRICT STEAM COMPANY waa i iad Maryland and Delaware, exclusive of 
the District of Columbia. This new 
MAKING "UP-TO-DATE? STEAMLINE EQUIPMENT FOR OVER 60 YEARS territory will be known as the Middle 
Atlantic District Sales Territory. Har- 
ry S. Barager, the present Philadel- 
phia District Sales Manager, and E. 


LET FLOW iol aod Dente, wilt oe i cease 
D SCO METER Se ae ee ee, Pe. 

delphia, Pa. 
The Midwest Machinery Co., 8029 
TELL YOU HOW MUCH bean opposed sales representative 
. .» WHEN... .§WHERE ee es eek ae 


ern and southern parts of Missouri. 
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COPPUS TURBINES 


Save Metal in Wartime — Will 
Save You Money in Peacetime 


Like all Coppus “Blue Ribbon” 
Products (blowers, ventilators, gas 
burners, etc.), the Coppus steam tur- 
bine is a precision-made product .. . 
controlled by Johansson size blocks 
...and every turbine is dynamo- 
meter-tested before shipment. More 
than 85% of all orders since 1937 


A have been repeat orders. 
C Q p p \) S | Write for Bulletin 135-9 
‘ COPPUS ENGINEERING CORPORATION 
a — : 331 Park Avenue, Worcester, Mass. 


Sales Offices in THOMAS’ REGISTER 
Other “Blue Ribbon” Products in SWEET’S 





TNT La 
Ri DESIGNED FOR YOUR INDUSTRY... ENGINEERED Fop You 


If a PBN "Horse Power" Pe Steam Turbine 
can power your pump, blower, fan, stoker, 
dryer, mixer, etc. .. . then you'd waste 
q money and G metal buying an "Elephant 
Power" a Turbine. Blue Ribbon “a= 
Turbines come in 6 frame sizes; matching 
size to job saves critical PAmetal for gk, 
war and money {] for yourself. 
And the «blue ribbon means workmanship 
that promises peak aa performance. 


January, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 





Four Years’ Operation... 
No Maintenance Expense 


Sat Wis a 
fnivon f} OR 


me FuLler company: 
gavaseugnes 
penne, U.SeA> 





Gentlemen: we yore 
_ Jn genuary 1050 Nor size , pours 
on: 16 nas POM ee ne 
y and has sien Fay 
: iy supp: 
ee aependent upon an ot weatly 
AS pe operations onine failure, ¥e 
for a number 2°. case Of maCr ed of machine 
{noonventgeny “e poselbe ged in case of a 
are cons wnicd could 4 : 
re parte mm 





9 whieh © 
such parts Wor’ 5 we 
i : : Are ther? veplacenent due io gtocKk». 
: pas shown need er Kee oe future 
sapee ty in view of nt make the Fem 
es aitio 
gnaustrial Co aifficult. t 
aes naations in this 


cour recomme : 
a4 be greatly appreciated rs 
oe yours vé 


conne evion 


Here’s a letter that tells a story better than any words we could 
use. Nor is it an exceptional case... hundreds of users of Fullers 
are reaping the same benefits. It further strengthens the claims we 
have been making, that you too can profit by installing Fuller Rota- 
ry Compressors and Vacuum Pumps. 

There‘s every logical reason for long, continuous service with 
these units. Simple, sturdy construction; a minimum of moving 

_ parts—rotor, bearings, blades. 

In these times when shut-downs are costly . . . lost time can never 
be recovered . . . it's up to you to see that the very best equipment 
is installed in your plant. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1144 Marquette Bldg. San Francisco: 421 Chancery Bldg. 


c-70 


FULLER-KINYON, FLUXO, AND AIRVEYOR CONVEYING SYSTEMS ROTARY FEEDERS AND DISCHARGE GATES 


ROTARY AIR COMPRESSORS AND VACUUM PUMPS AIR-QUENCHING COOLERS BIN SIGNALS 





Kaiser Interest Buys 


Crocker-Wheeler 


CrocKer-WHEELER Execrric Mrc. Co., 
Ampere, N. J., has announced that 
its stockholders, at a special meetin, 
at Ampere, N. J., on Dec. 10, 1942, 
have approved the sale of the com- 
pany to the Joshua Hendy Iron 
Works of Sunnyville, Cahf., for 
$3,200,000. The stockholders of 
Joshua Hendy Iron Works are all in 
the Henry J. Kaiser group. Accord- 
ing to Charles E. Moore, president of 
the Hendy organization, it is now the 
country’s largest producer of vertical 


’ marine engines for'Liberty ships, pro- 


ducing at the rate of one engine a 
day. In addition, the Hendy company 
plans to go into the production of 
turbines. 

The name of Crocker-Wheeler 
Electric Mfg. Co. will be retained, 
Mr. Moore states, but specialized 
personnel will be added and produc- 
tion operations on war _ materials. 
speeded up. In the meantime, the 
Crocker-Wheeler Liquidating Co. will 
be formed to distribute proceeds of 
the sale to C-W stockholders. Edward 
S. Perot is president of the Crocker- 
Wheeler organization. 

The combination of Crocker- 
Wheeler, says Mr. Moore, is an out- 
standing example of bringing to- 
gether two companies, each contribu- 
ting to the war effort, in such a way 
that their total contribution will be 
greater than the sum of the parts. 
The two companies represent a total 
of 140 yr. of experience in the me- 
chanical and electrical fields. 


NEWS FROM 
THE FIELD 


J. Kenneth Salisbury, of the Gen- 
eral Electric Turbine Engineering De- 
partment, was awarded the A.S.M.E. 
Melville Medal for his paper, “The 
Steam-Turbine Regenerative Cycle— 
An Analytical Approach,” on Decem- 
ber 2 during the annual meeting of the 
Sotfety. Mr. Salisbury has been with 
General Electric since 1930 and has 
been with the Turbine Engineering 
Department since 1933. 

The Melville Medal is awarded 
each year by the Society to the mem- 
ber who has written the most original 
paper or thesis on a mechanical en- 
gineering subject. 


New Award Program by 


Lincoln Foundation 


Tue James F. Lincoln Arc Welding 
Foundation, Cleveland, Ohio, an- 
nounces its first award program in the 
field of under-graduate engineering 
study, the $6750 Annual Engineering 
Under-graduate Award and Scholar- 
ship Program for the purpose of en- 
couraging engineering students to 
study arc welded construction so that 
their imagination, ability and vision 
may be given opportunity to extend 
knowledge of this method and thus 
aid the war. effort and the economic 
reconstruction in the peace which is 
to follow. 

The program offers $5000 in stu- 
dent awards and $1750 in scholarships 
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TM oc hem all 


The history of the Powell Line is 
written in the amazing evolution of 
American Industry, because for nearly 
a century Powell has been meeting 
and satisfying every demand imposed 
by each new process or development 
in the industrial world. 


Big valves, little valves... valves for 
high pressures, low pressures... for 
varying temperatures . . . for corro- 
sion resistance. Globes, gates, checks, 
reliefs, non-returns, Ys, angles... in 
iron, steel, bronze, pure metals and 
special alloys—Powell has them all. 


Shown here are a few examples of the 
many Powell Valves evolved by our 
Research Engineering Staff to meet 
some particular requirement. Having 
completely fulfilled it, they have 
taken their place in the Powell line. 


Today, for every known demand, 


Powell has the answer. And, as new 
problems arise in the future, Powell 
Engineering will be ready and able to 
solve them. In either case Powell 
Quality costs no more in the begin- 
ning and saves in the long run. 


The Wm. Powell Co. 


Dependable Valves since 1846 
Cincinnati, Ohio 
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SPECIAL CASTING METHOD 
MAKES VITAL BRONZE 
WEAR LONGER 


Magnolia Isotropic Bronze is die-cast by our exclusive crystal 
Feros oh tue) Mb eek=11 oLole Whig ob Cod ol o) vole nb lol-t-Mle ab vole) u-MB elo) oelole(-sel-Yo)et-we-jear (ol ibbd= 
eK beta teled Mo) Mosacttoloem ase) ue) ob AcMBel-Looub ele mi-3 (ole) aan \/ ore pelolb(oms ssuoseh4-mp CS 
stronger and stands much greater strains. It presents a uniform 
bearing surface which is free of blow holes, cracks or spongy 
material and wears longer than any sand cast bronze. The die cast- 
ing process produces bars free of tiny, hard sand particles which 
Feeble pet avetotndedbelodoll-Monbbdibelom Cole) t-Mopole th d-1oom-Jolosit-M bl q- Mato telebelegel-e 


700 stock sizes...cored or solid bars...fully machined, inside, 


AC 


felbticyiol=mebelommeye the ends...Ultimate Strength, psi, 31,250 e Yield 


Point, psi, 26, e Elongation in 2”, 8.5% Brinell 


MA SutccusCoyamsheedtctebel 


MICROPHOTOS SHOW THE BIG DIFFERENCE 


—.. 


Pa" ea Left 


Se ordinary sand cast... right ra 


i 
Tou bo} ob Lome) t= drole (-] MME ole] fo MB do} ee Mito eset) Ke 
heat. Note spongy structure, segre 
grated lead and white Cu-Sn crystals 
cf the sand cast specimen as com 
joleda clo Wi Coed o}-125 eel -MRos ME-T-Topd-TefedtloseMme sete! 
ccmplete dentritic crystallization of 
die-cast bronze. 


—— 


MAGNOLIA METAL COMPANY e ELIZABETH, N. J. 


MAGNOLIA 


Melronic Die-cast 


BEARING BRONZE 


BY THE MAKERS OF MAGNOLIA ANTI-FRICTION METAL 





for the departments of the institutions 
in which the award-winning students 
are registered. These awards are di- 
vided as follows: 77 student awards— 
a first award of $1000, second of $500, 
third of $250, four awards of $150, 
eight of $100, twelve of $50 and fifty 
of $25. There are seven scholarships 
of $250 each. The school of the first 
award winner will receive four scho- 
larships totalling $1000; the school of 
the second winner two scholarships 
totalling $500; and the school of the 
third winner one scholarship of $250. 
The winning students will receive an 
additional honor, since the  scholar- 
ship in his school will be -given his 
name. 

Any resident engineering under- 
graduate student registered in any 
school, college or university in the 
United States giving a course in any 
branch of engineering or architecture 
which leads to a degree, or any cadet 
registered in the United States Mili- 
tary Academy, Naval Academy and 
Coast Guard Academy is eligible to 
submit a paper. The awards will be 
made for papers describing the con- 
version from other methods to arc- 
welded construction of parts of ma- 
chines, complete machines, trusses, 
girders or structural parts. The sub- 
ject may be something which the stu- 
dent has observed in school shops, 
magazines, books, printer matter, or 
he may conceive a subject which has 
never been built but could be built 
by arc welding and the paper must 
describe the method of construction 
or design. 

Papers may be submitted by any 
group of students, but only one paper 
may be submitted by any one group, 
and.each author must have an actual 
part in the writing of the paper. 

If the paper covers a project, the 
project may have been started before 
December 1, 1942, but it must be com- 
pleted by April 1, 1943. 

For further details write The James 
F. Lincoln Arc Welding Foundation, 
P. O. Box 5728, Cleveland, Ohio. 


The American Foundrymen’s As- 
sociation announces its 47th annual 
meeting, which will be staged in St. 
Louis, Mo., April 28, 29, 30, 1943, and 
will be a mobilization of management, 
technical and operating men for the 
purpose of devising ways and means 
for extending the use of cast metals 
in the war effort. Hotels Jefferson 
and Statler have been designated as 
joint headquarters for meetings with 
the registration headquarters located 
at Hotel Jefferson. 


A.S.H.V.E. Meeting 


In Cincinnati 


THe 49th Annual Meeting of the 
American Society of Heating and Venti- 
lating Engineers will be held January 
25-27 at the Hotel Gibson, Cincinnati, 
Ohio. 

The program will include subjects of 
wartime interest, such as fuel conserva- 
tion, food dehydration, manpower prob- 
lems, warship ventilation and physiolog- 
ical studies affecting efficiency and health. 
A special panel discussion of the subject, 
“How to Keep Fit in Cold Homes” will 
be a feature of one session. 

Four technical sessions will be held, 
beginning January 25, and several re- 
search papers will cover studies of heating 
plant operation with reduced night tem- 
peratures, resistance of various building 
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A THERMOMETER THAT TALKS! 








T’S the truth! Taylor Industrial Thermometers 

actually INVITE you to take frequent readings. 
Why? Because they’re 3 times easier to read—a real 
advantage these days when you’ve got so much else 
on your mind. The reason is, of course, Taylor 
BINOC tubing. Instead of squinting at it like ordi- 
nary tubing, you can read BINOC tubing easily 
with both eyes. Here’s why— 


1, OPTICALLY Correct for easy reading. 

2. WIDE ANGLE OF VISION - HIGH MAGNIFICATION. You 
can see the broad, clear mercury column through more 
than twice the usual angle. 

3. THREE LENSES eather 3 times the light. Highly mag- 
nified mercury column stands out in sharp relief. 

4, NO CONFUSING BORE REFLECTIONS. Empty bore above 
column never appears to contain mercury. 


Numerals and graduations are exceptionally legible. 
Taylor Industrial Thermometers with easy-to-read 
BINOC tubing can be supplied in numerous stand- 
ard ranges within limits of —40°and+ 950°F., with a 
variety of stem constructions to fit any need. Call 
your Taylor Field Engineer! Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 
Instruments for indicating, recording, and controlling 
temperature, pressure, flow, humidity, and liquid level. 


‘s es 
‘Taylor Instruments 


MEAN 


ACCURACY FIRST 


* KEEP ON BUYING U. S. WAR BONDS AND STAMPS * IN HOME AND INDUSTRY 
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CANNOT FAZE 


| BALDWIN-HILL 


BLACK ROCK-WOOL INSULATION 


HE HIGH-IRON, low-alkaline nature of Baldwin-Hill rock 

wool is undisturbed by temperatures as high as 1400°. 
Exposures which completely remove the resiliency and 
strength from ordinary rock wool, flames which eat right 
through white wools, don't touch the strength or insu- 
lating power of Baldwin-Hill products. Add to that their 
stability in the presence of moisture, and you have two 
vital reasons for investigating Baldwin-Hill wools, felts, 


blocks, and cements—at once. 


FREE TO POWER-PLANT MEN 


A generous sample square of Baldwin-Hill 
Mono-Block, the one block for all tempera- 
tures up to 1600°, together with a sample of 
B-H Bond-Tite, the easy adhesive which makes 
wiring unnecessary. Test for yourself the 
heat-resistance, the extraordinarily low con- 
ductivity, the quick adhesion, and ease of 
cutting of this universal insulation. Just write 
us on your letterhead. 


KLAGG AVE. TRENTON, N. J. 
es YORK CHICAGO KALAMAZOO 





materials to vapor transmission, and per- 
formance of air duct outlets. 

The members of the Committee on 
Arrangements are: W. C. Green, hono- 
rary chairman; Albert Buenger, general 
ag age 8 Aoi. Hard bea yy se eal 

V. oe secretary; W. H. Junker, 
rah K. Wright, publicity ; Mrs. 
G. B. aon ladies; I. B. Helburn, 
banquet; G. B. Houliston, entertainment ; 
H. E. Sproull, reception; W. W. Edwards, 
transportation; and M. E. Mathewson, 
inspection trips. 


C. R. Logan, President of 
A.S.R.E. 


CuHarLes R. LoGAN, representative of 
the Superior Valve & Fittings Co., Pitts- 
burgh, Pa., was elected president of The 
American Society of Refrigerating Engi- 
neers, and was inducted into office on 
December 2 at the closing session of the 
Society’s 38th Annual Meeting at the 
Hotel Commodore in New York City. 
Mr. Logan succeeds in office Dr. William 
R. Hainsworth, vice-president of Servel, 
Inc. 

Other new A.S.R.E. officers include ; 
vice-president, A. B. Stickney, engineer, 
Armour & Co., Chicago, IIll.; vice-pres- 
ident John F. Stone, manager, Refrigera- 
tion Division, Johns- Manville Corp., New 
York, N. Y.; ; and treasurer, John G. 
Bergdoll, Jr., chief engineer, York Ice 
Machinery Corp., York, Pa. 

Directors elected by the A. S.R.E, to 
serve for a 3-yr. period are: Charles S. 
Leopold, consulting engineer, Philadel- 
phia, Pa.; Lee C. Leslie, Johns-Manville 
Corp., Philadelphia, Pa.; Nels Rosberg, 
production manager California Consum- 
ers’ Corp., Los Angeles, Calif.; Arthur 
B. Schellenberg, president, Alco Valve 
Co., St. Louis, Mo.; Mack Tucker, Uni- 
versity of Tennessee Knexville, Tenn. 


Belting Association Elects 
New Officers 


AT ITs annual meeting in: New York, 
Dec. 4, the American Leather Belting 
Assn. elected the following officers: Roy 
C. Moore, Charles A. Schieren Co., New 
York City, president; George L. Abbott, 
Graton Knight Co., Worcester, Mass., 
vice-president ; Arthur H. Rahmann, 
George Rahmann & Co., New York City, 
treasurer. The following new members 
were elected to the Board of Directors: 
C. Carter Bond, Charles Bond Co., Phila- 
delphia, Pa.; Roy C. Moore, Charles A. 
Schieren Co., and Frank F. Raniville, 
F. Raniville Co., Grand Rapids, Mich. 
The following members of the Board 
were re-elected: George L. Abbott, 
Graton Knight Co.; Edward H. Ball, 
Chicago Belting Co.; P. J. Slowey, Hol- 
yoke Belting Co.; Major A. E. Ee eT 
E. F. Houghton & Co., and Wm. T. Bell, 
Page Belting Co. 


OBITUARIES 


Bennet B. Bristol 


BENNET B. BristTou, treasurer of The 
Foxboro Co., died at his home in Fal- 
mouth Heights, Mass., November 10. He 
was born in 1868 and graduated from 
Stevens Institute of Technology in 1893. 
In 1908, with his brother, Edgar H. Bris- 
tol, he founded the Industrial Instrument 
Co. which later became The Foxboro 
Co. and has been actively associated with 
the company since that time. 


January, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 











GUARD YOUR VALVES ive tHem proper support! 


PROVIDE EXPANSION BENDS OR JOINTS 


Don’t so install valves that they carry the 
weight, sag or expansion of the line. Valves are 
not designed to carry that type of load. Distor- 
tion will result in inefficient operation, jamming, 
and need for early maintenance. Maintenance 
materials, you must remember, also are on the 
critical list. 

It might be a good idea to approach inspec- 
tion of every valve with one thought, ‘‘What’s 
wrong with this?’’ Guard your valves. They 


will last longer. 


Don’t Use Gate Valves or Cocks 
for Throttling .. . 


Gate Valves and Cocks should be opened 
wide and closed tight. When operated 
® otherwise they are soon ruined, giving un- 
§ satisfactory service in the meantime. Use 
Globe and Angle Valves for throttling. 


Write to Reading, Pa., general office, forcopy of ‘VALVE DON’TS” 
—a poster for plant use that tells things NOT to do to valves. 


READING-PRATT A CADy 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS 
PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa., Atlanta, Boston, Chicago, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT, CONNECTICUT 
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Frank J. Weschler 


FRANK J. WESCHLER, vice-president 
of the Chain Belt Co. and general man- 
ager of Baldwin-Duckworth, a division 
of Chain Belt Co., at Springfield and 
Worcester, Mass., died suddenly on No- 
vember 10 in Worcester. 

Mr. Weschler became affiliated with 
the Baldwin Chain Mfg. Co. of 
Worcester as president and treasurer in 
1927 and upon the merger of that com- 
pany with the Duckworth Chain & Mfg. 
Co. in 1930 became treasurer and general 
manager of the newly formed Baldwin- 
Duckworth Chain Corp. When Baldwin- 
Duckworth merged with the Chain Belt 
Co. in 1939, Mr. Weschler became vice- 
president of Chain Belt and general man- 
ager of the Baldwin-Duckworth Division. 


David S. Youngholm 


Davin S. YoUNGHOLM, vice-president 
of the Westinghouse Electric & Mfg. Co 
in charge of the Lamp Division at Bloom- 
field, N. J., died recently at the age of 53. 

Mr. Youngholm was born in New 
York City in 1889 and attended school 
in Kearny, N. J. In 1909 he joined the 
Westinghouse Lamp Co. in Bloomfield 
and in 1920 was placed in charge of pro- 
duction. In 1923 he was made assistant 
manager of sales and in 1924 assistant 
general superintendent. In 1930 he~ be- 
came assistant to the vice-president of the 
Lamp company and in 1936 was made 
vice-president. - 

During his 33 yr. with Westinghouse, 
Mr. Youngholm became nationally known 
in the lighting industry. In 1936 he was 
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GOVERNOR COMPANY 
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Tee 4357. ae 

Pilot: panaii 
‘Pump Governor. 
| Size %” to 6”. For Dis- 
IOWA 


FISHER 


TYPE 301.. 
Constant Hydraulic 
Pressure Governor. 
Size 1” to 6”. For Discharge 
Pressures to 9000 Ibs. 


TYPE 444. . Excess 


Pressure Governor. 


Size 42” to 6”. For Differ- 
ential Pressures to 100 Ibs. 


MARSHALLTOWN, 


TYPE 57.. Constant 


‘Pressure Diaphragm 


Actuated Governor. 
Size ¥%” to 6”. For Dis- 
charge Pressures to 100 Ibs. 


TYPE 84.. Vacuum 


Pump Governor. 
Size 2" to 6”. 
Vacuum Conditions. 
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_ TYPE 53.. Constant 
Pressure . oS Pump 
Size 1” to 4”, 
earn: Presstires v0 200 ‘the. 


TYPE 1... Constant 
Pressure Governor. 
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Size 4” -to 6”, 


Fisher Engineers will gladly recommend { 
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awarded the Silver “W” Order of Merit 
in recognition of “unusual foresight en- 
ergy and tact in the epee of the 
Lamp company,” the highest award given 
by the company in acknowledgment of 
outstanding services. 

At the time of his death, Mr. Young- 
holm was governor of the Electrical and 
Gas Association of New York and also 
a member of the Illuminating Engineer- 
ing Society and the Essex Club of New- 
ark. He is survived by his widow and 
two brothers, William of Tampa, Flo- 
rida, and Albin of San Francisco. 


Albert Kahn 


ALBERT KAHN, head of Albert Kahn 
Associated Architects & Engineers, Inc., 
Detroit, Mich., died at his home in De- 
troit on December 8, 1942. When the 
end came he was in the midst of a great 
program of war plant construction. 
Since the present emergency arose, his 
organization has built such plants as the 
Detroit (Chrysler) Tank Arsenal, Wrigit 
Aeronautical plants, Ford Bomber plant, 
Glenn L. Martin plants, Curtiss-Wright 
plants, Pratt and Whitney plants. It was 
chosen by the Bureau of Yards and 
Docks to design the Naval bases at Mid- 
way Island, Honolulu, Alaska, Puerto 
Rico, Jacksonville and other points. 


Beginning in 1928, Albert Kahn en- 
gineers built 521 factories in Russia alone 
and trained some 4000 Soviet engineers 
and others to operate them. 

During World War I, Mr. Kahn de- 
signed Army air fields, Naval bases, can- 
tonments, and other buildings for the 
nation’s armed forces. 

His architectural firm was chosen by 
Packard, Ford, General Motors, Chrys- 
ler, Hudson and others to build mass 
production plants for the automobile in- 
dustry. Using reinforced concrete frame 
and steel sash, he produced for Packard 
the first factory of its kind in America 
and introduced a new form of industrial 
architecture to the world. 

Nor were all his achievements in the 
industrial field. His architectural work 
is seen in such other structures as the 
General Motors Building, Fisher Build- 
ing, New Center Building, numerous 
buildings for the University of Michigan, 
Detroit Free Press Building, Detroit 
News Building, Detroit Times Building, 

S. Kresge administration building, 
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TAYLOR FORGE PRODUCTS 
all vital to modern warfare 


WeldELLS are just one of the many Taylor 
Forge Products that are vital to war and to 
every branch of war industry. For example: 
Huge Rolled Steel Rings that are an impor- 
tant part of American tanks now in action. 


LIS 


No other fittings for pipe 
welding combine these fea- 
tures. In addition to tang- 
ents these features are: 

@ Seamless — greater 
strength and uniformity. 

@ Precision quarter-marked 
ends—simplify layout and 
—_ insure accuracy. 

@ Selective reinforcement 
—provides uniform 
strength. 

@ Permanent and complete 
identification marking__ 
saves time and eliminates 
errors in shop and field. 

@ Wall thickness never less 
than specification minimum 
—assures full strength and 
long life. 

@ Machine tool beveled 
ends—provide best welding 
surface and accurate bevel 
and land. 

@ The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World 
—insures complete service 
and undivided responsibility. 





THOSE TANGENTS MEAN MORE 
THAN YOU MIGHT THINK 


For a pipe welding job to be right, two 
things must be right—the fittings and the 
welding. In developing WeldELLS we have 
kept both of these points in mind. That’s 
why you find in WeldELLS not only every- 
thing that can contribute to the soundness 
of the fitting itself, but also everything 
that will help the welder do a job worthy 
of the fitting. 


"Take the feature illustrated above— 
the tangents. These straight segments on 
each end of every WeldELL keep the weld 
out of the zone of greatest stress—conform 
to best engineering practice. But, equally 
important, they also make it easier for the 
welder to line up the job and weld it 
properly. 

Check down the list of WeldELL fea- 
tures and you will find that WeldELLS 
give you the means of doing every job 
as well as it can be done—as easily as it 
can be done—and therefore as economically 
as it can be done! 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: Chicago, P. O. Box 485 


NEW YORK OFFICE: 50 CHURCH STREET ® PHILADELPHIA OFFICE: BROAD STREET STATION BUILDING 





Whether for small diameter, sharp-bend superheater tubes, 


Cleaner which can be depended on to do a quick thorough 
cleaning job. 

Roto equipment includes air-, steam- and water-driven 
types for inside tube diameters from !/.” up. Cutter heads 
in a wide variety of shapes as well as scrapers and brushes are 
available for cleaning every kind of deposit, hard, soft or 
gummy. 

You need ROTO service NOW to insure maximum plant 
efficiency. Send for complete information, stating your specific 
needs. 














Be 100% with your 10% 
Buy WAR BONDS 


Qualify for the 10 Per Cent Club by 
investing 10% of your earnings in War 
Bonds for Victory. Show Uncle Sam 
you’re glad you’re an American and are 
willing to invest your money to stay one! 
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large straight water tubes or fire tubes, there is a Roto Tube’ 





Maccabees Building, Detroit Athletic 
Club,‘ YMCA and YWCA buildings, 
units of Harper, Grace, Woman’s and 
Herman Kiefer hospitals, and in many 
others. 

Albert Kahn was born in Rhaunen, 
Germany, March 21, 1869, came to Amer- 
ica at the age of 11 and soon thereafte: 
got his first job as an errand boy in an 
architect’s office. 

Twenty years ago Albert Kahn gave 
the key men in his organization an inter- 
est in the business and began to train 
them to carry on after he was gone. 
This policy, continued without interrup- 
tion, culminated about 2 yr. ago in the 
incorporation of the firm as Albert Kahn 
Associated Architects and Engineers, 
with 25 associate members. 


Allan D. Skinner 


ALLAN Davip 
SKINNER, 68, pres- 
ident of Skinner 
Engine Co., Erie, 
Pa., died December 
4 after a brief ill- 
ness. Forty-seven 
years ago, he en- 
tered the employ of 
the company; and, 
in 1924, upon the 
death of his father, 
the late LeGrand 
Skinner, founder of the company, he 
succeeded to the presidency. 

Mr. Skinner is survived by Mrs. 
Skinner, a daughter, Allene, and a son, 
J. LeGrand, who will continue as active 
head of the company; and two grand- 
daughters. 


Harte Cooke 


Harte Cooke, 
senior engineer of 
the Diesel Engine 
Division, American 
Locomotive Co., 
Auburn, N. Y., 
died at his home in 
Auburn on Dec. 14, 
1942, after an ill- 
ness of three weeks. 
He was 71 yr. old. 

Mr. Cooke was 
born in Whitehall, 
N. Y. He attended 
Rensselaer Polytechnic Institute, Troy, 
N. Y., and in 1892 went to Aubrun as a 
draftsman for McIntosh & Seymour 
Corp., builders of steam engines. The 
corporation began building Diesel en- 
gines in 1913. By that time, Mr. Cooke 
had become a member of the firm. In 
1929 the corporation became associate: 
with American Locomotive Co. 

During the first World War, Mr. 
Cooke was a member of the United 
States Shipping Board. He lectured fre- 
quently on the Diesel engine at Rensselaer 
Polytechnic Institute, Yale, Princeton, 
Purdue, Lehigh, the Universities of Ohio, 
Michigan, Iowa and Illinois and at Car- 
negie, Worcester Polytechnic and Rice 
Institutes. 

At the time of his death he was an 
instructor of U. S. Navy personne! sta- 
tioned at Cornell University and was a 
member of the National Defense Re- 
search Committee. 

He was vice-president of the A.S.M.F. 
in 1937 and served for 20 yr. as a mem- 
ber of its Power Test Codes Committee. 
He was also vice-president of the S.A.F. 
in 1933 and a member of the American 
Association for the Advancement of 
Science. 
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and Renewable 


In these days of critical 
materials, when conservation 
of copper is needed for the 
war program, it is good busi- 
ness to use Fairbanks Renew- 
able Valves. For, instead of 
being useless when worn, 
they can be easily renewed or 
the seat and disc reground— 
further extending the useful 


life of the valve. 


You can bank on Fairbanks 
Valves for efficient operation, 
— maintenance cost and 
long life. They’re built to the 
high standards that have 


guided us for over 50 years. 


Made in a variety of types 


for a large range of services. 


aN 


THE FAIRBANKS COMPANY 


399 Lafayette St., New York, N. Y. 


Boston, Mass., Pittsburgh, Pa. 


alves 
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Fig. 12-3 
Inclined Split-Gland 
Adjustable Wate: 
Gages, No Gage 
Glass Packing Nuts 


TRY COCK CONN 


Water Columns 
~~ Low 


nowsom Plain Sight 
Illuminator 


Leakless Cocks, 
Bronze and 
Forged Steel 


Fig. 5 F 


Vertical 
Valves 
Forged Steel 
and Bronze 

for 
Pressures 











"C-Clear 
Thru" Flat 
Glass Inserts 





For Immediate Delivery, jon ain 
send us sketches or blue ae . — 
prints of your require- ; ae... 
ments, along with quanti- ; way (: GE || industries 
ties needed. Highest ay) 
quality material and work- 
manship to meet your Fig. 31 
specifications. C-BLACK 


Prismatic 
Flat Glass 


Se Inserts 
ERNST WATER COLUMN & GAGE CO. 


LIVINGSTON, NW. J. Phone: Livingston 6-0276 




















CHANGE OF ADDRESS 


To avoid missing an issue or paying for forwarding 
postage be sure to send a change of address to our 
office. Changes received by the 20th of the month 


can be made effective for following month's issue. 














James A. O'Neil 


James A. O’NEIL, for 30 yr. leading 
designing engineer for the General Elec- 
tric Co.’s lighting engineering depart 
ment at the Lynn River Works, die: 
November 5. He was 57 yr. old. 

Mr. O’Neil was the holder of 20 pat- 
ents covering important developments in 
the lighting industry. His last patent 
covered the stepped reflector of the 
Form 79 luminaire that passes the light 
flux by the lamp stem rather than through 
it. In 1941 he received a Modern Plastics 
award for the development of the plastic 
radial-wave reflector. 


NEW 
ENGINEERING 
BOOKS 


Mathematics for Electricians and 
Radiomen,. By Nelson M. Cooke. First 
edition, 604 p. Size 6 by 9 in, cloth 
bound. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., New 
York, N. Y. 1942. Price $4.00. 

Practical men, mechanics and elec- 
tricians alike, often find that their 
greatest obstacle to further advance- 
ment or to outstanding achievement in 
their work is a lack of understanding 
of mathematics. Skilled as they may be 
in the use of tools and in their under- 
standing of methods and _ processes, 
without the skill to apply fundamental 
mathematical principles, they will be 
seriously handicapped in applying their 
knowledge to full advantage. Mathe- 
matics is a tool without which they 
are quite helpless. 

This book was written to be of 
help to such men. It is a complete 
home-study text book that is so thor- 
ough, so careful and painstaking in its 
explanations, so detailed in its illus- 
trative examples that any reader who 
can perform arithmetical computa- 
tions rapidly and accurately is capable 
of mastering the principles laid down 
in this text. 

It teaches elementary algebra 
through quadratic equations, logar- 
ithms, trigonometry, plane vectors and 
elementary vector algebra with direct 
applications to electrical and radio 
problems. The author is Chief Radio 
Electrician in the U. S. Navy and 
though the book comes out of the 
U. S. Navy Radio Material School at 
Anacostia Station, the slant which it 
has towards radio need in no way de- 
tract from the book’s value to those not 
primarily interested in radio. The book 
grew out of the author’s more than 8 
yr. experience in teaching mathematics 
to U. S. Navy electricians and radio 
operators. It assumes only a knowl- 
edge of arithmetic on the part of the 
reader. 

In many ways this is one of the best 
books on mathematics for home-study 
that we have ever seen. The author 
proceeds in logical manner, step by 
step from the simple to the complex 
and no principle is ever stated until 
the groundwork for a complete under- 
standing of that principle has been 
completely laid. 
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Your problems of heating and deaerating feedwater 
can be handled speedily by the Cochrane Corpora- 
tion. And in these days when ‘‘Production NOW’? is 
the keynote, the experience of more than 50 years of 
building feedwater heaters and deaerators is a 
valuable help in avoiding delay. This experience is 
immediately available. Write, wire or telephone. 


COCHRANE CORP., 3123 N. 17th St., PHILADELPHIA, PA. 


COCHRANE 





9,000 Ibs./hr. 


The deaerators shown here illus- 
trate the wide range of Cochrane 
water conditioning equipment. The 
larger deaerator is installed in one 
of the country’s finest public utili- 
ties and represents the fifth to be 
installed in fifteen years. The 
smaller deaerator is installed in 
one of the South’s largest textile 
mills and is one of five installed 
over a period of eight years. 
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MURRAY TURBINES 


give war industries adequate 
and dependable power facilities 
























Eacn MURRAY Turbine shipped from this organization is con- 
signed to a war plant. That is our production schedule for the 
duration. Our entire facilities are devoted to meeting high priority 
needs. 

Even though you may not have a rating that entitles you to purchase 
a MURRAY Turbine now, it will pay you to investigate. Find out 
the advantages MURRAY design and construction offer. When the 
time comes that restrictions in deliveries are lifted, you will have 
an answer all ready for your turbine needs. 

The same applies for MURRAY Boilers and Engines. Write today 
for descriptive bulletins. 


MURRA Y 



















IRON WORKS COMPANY 
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It Tells How... Where... Why... 


Reading the advertising messages that 
appear in POWER PLANT ENGI- 
NEERING is a profitable practice. It 

* helps keep you posted on newest types 
of power equipment; tells how and where 
and why it can improve operating effi- 
ciency, conserve manpower, simplify 
maintenance. 
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One chapter has been devoted to 
the powers of ten in order to show the 
reader how to perform computations 
conveniently when using both large 
and small numbers encountered in the 
average electrical or radio problem. 
This is a method used by most engi- 
neers but not so generally found in 
mathematics texts. The two chapters 
on logarithms and their applications 


- also are probably more complete than 


the treatment of this subject in other 
books. 

In short, this is a most excellent 
book and we have no kesitancy in rec- 
ommending it very highly, especially 
to those who have not had the benefit 
of formal training in mathematics. 


National Paint Dictionary. 2nd 
Edition. By Jeffrey R. Stewart. Size 
9 by 12 in., 224 p.; heavy fabricoid 
binding. Published by Stewart Re- 
search Laboratory, 1340 New York 
Ave., N. W., Washington, D. C. 
Price $7.50. 

This new, completely revised sec- 
ond edition of the National Paint 
Dictionary is the most complete work 
of its kind available. It is a handy 
reference volume for chemists, pro- 
duction managers, purchasing agents, 
technologists and all who are engaged 
either directly or indirectly in the 
manufacture, distribution, use or ap- 
plication of paint and allied products. 
The book contains definitions of trade 
names of raw materials used in the 
industry, along with pertinent infor- 
mation regarding the names of chemi- 
cals, methods of analysis, and equip- 
ment and apparatus used in the paint 
and allied industries. The book con- 
tains many charts, tables and other 
useful information and miscellaneous 
data which can be used for ready 
reference. 

This is a strictly technical work, 
arranged in a concise and compre- 
hensive manner, and the definitions 
given are exact, reliable and univers- 
ally accepted. 


New Technical and Commercial 

Dictionary. Compiled by Antonio 
Perol Guerrero. Size 9 by 6 .in., 
p., semi-flexible fabricoid binding. 
Published by The Chemical Publish- 
ing Co., Inc., 234 King St., Brooklyn, 
Ne YS. 1942. Price $10. 

Because of the increasing interests 
of United States business in Pan- 
American countries, which has exerted 
a tremendous influence on the Span- 
ish language, the author in this Span- 
ish-English dictionary has attempted 
to set up a standard of terminology 
for all technical and commercial words 
in order to assist the engineer, the 
importer, the technician as well as 
the soldier. In many cases where 
there are no corresponding Spanish 
words, English words have _ been 
adopted bodily for most _ technical 
terms. 

The dictionary contains 50,000 
technical and commercial words used 
in electrical, mechanical, chemical and 
marine engineering, radio, mining, 
textile and other industries, and mod- 
ern words pertaining to mechanized 
and motorized warfare, aviation, me- 
teorology, etc. The book is divided 
into three parts: Part I, Spanish-Eng- 
lish; Part II, English- “Spanish; Part 
FH, Conversion Tables of Weights, 
Measures and Monetary Units. The 
author is Industrial Engineer, Escuela 












Today, when it is more important 
than ever before to keep pipe lines 
flowing at maximum efficiency, 
too much care cannot be given to 
selecting the right valve for each 
job; Before you “draft” a valve for 
that all-important line, make sure 
itis the type'you really need. Here 
are some hints on GLOBE VALVE 
selection which may help. 


WHEN SHOULD GLOBE VALVES BE USED? 
Globe and angle valves are preferable to 
gate valves where the valve is.to be oper- 
ated frequently, because they open with 


fewer turns; and also where the valve is to 
be operated partially open, as on throttling 
service. They are not suitable where com- 
plete drainage of the pipe must be provided. 


‘WHAT ARE THE ADVANTAGES OF ANGLE 
VALVES? Because of the basic similarity in 
operating mechanism, angle valves and 
globe valves are generally classed together. 
The use of angle valves saves an elbow and 
nipple and also reduces the pressure loss. 


WHEN SHOULD COMPOSITION DISCS BE 
SPECIFIED? Globe and angle valves with 
composition discs are suitable for services 
other than high temperature. While these 
discs do not last as long as metal ones on 
throttling service, they increase the life of 
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Renewable Seat Ring 


Full-way Disc, Uaten 3 Bonnet 


Regrindin Lang Plu Disc, Union agg 
tery tt Renewable Seat Rin 


Renewable 
Composition 
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the seat by taking most of the wear of wire 
drawing, and are easier andcheapertorenew. 


FOR WHAT SERVICES ARE METAL DISCS 
PREFERABLE? Metal discs in globe and angle 
valves last longer than composition discs on 
throttling and high temperature service. 


WHEN SHOULD PLUG-TYPE DISCS BE 
USED? Globe and angle valves with plug- 
type discs .are the best valves for throttling 
service. 


WHAT ARE THE ADVANTAGES OF UNION 
BONNETS? Union bonnets are desirable 
when valves may require frequent repair 
or replacement of disc. This type of. connec- 
tion minimizes the danger of distorting the 
body or bonnet when reassembling the 
valve after repairing. 


If you have a valve selection problem, 
write to us...we will be glad to make rec- 
ommendations based on 65 years of expe- 
rience building valves. And, you can be 
sure of receiving unbiased help, because 
Kennedy makes all kinds of standard gate, 
globe, angle and check valves. For full 
description of Kennedy valves, pipe fittings 
and fire hydrants, send for 240-page catalog. 


VALVES ¢ PIPE FITTINGS @ FIRE HYDRANTS 
“a KENNEDY VALVE MFG. CO. © ELMIRA, N. Y. 
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SONDERG 


SINCE 
907 


SONDERGLASS has been 
dipped in hot oil, 450 deg. F., 
then plunged into cold water 
without breaking. Also resists 
clouding and discoloration. 
Order it through your mill 
supply man or direct from us. 


A.W. CHESTERTON CO. 
64 India St. 


Boston 


DISTRIBUTORS IN PRINCIPAL CITIES 











WHEN YOU WRITE 


TO ADVERTISERS 


When writing advertisers for catalogs, descriptive bulletins or 


prices, please remember to say, “I saw your message in 
POWER PLANT ENGINEERING.” Thus you'll do a good 
turn for the advertiser and for this publication. . . . . . - 











Central de Ingenieros, Madrid, and 
Chief Editor of Editorial Tecnica 
Unida. 

While a dictionary of this kind 
is without doubt of considerable value 
to those having intimate business and 
technical relations with the Pan- 
American countries, it must not be 
assumed that Spanish is the key to 
making ourselves understood through- 
out South America. Of the 90 odd 
million people in South America, over 
40 per cent are in Brazil alone and 
the language of that country is Portu- 
guese, and Spanish is of very little 
help in making ourselves understood 
by those speaking Carmen Miranda’s 
language. This implies no criticism 
of the dictionary, which seems to have 
been well compiled and as far as 
Spanish and English are concerned, 
meets many valuable needs. 


The 1942 Revenue Act. Size 7 by 
9 in., 62 p., paper bound. Published 
by Research Institute of America, 
Inc., 292 Madison Ave., New York, 
N. Y.. -Price $2. 

This is a clear and comprehensive 
analysis of the 1942 Revenue Act. 
Income tax, the new Victory Tax, 
excess profit tax, capital stock tax, 
other miscellaneous taxes, and a list 
of the many refund opportunities 
which the new Act has opened up are 
covered in detail. The size of the 
1942 tax bill is such that it requires 
a thorough study of its many and 
complex features on the part of all 
business which hopes to survive the 
present upheaval, and this booklet 
will aid business, as well as individuals, 
in computing and filing tax returns so 
as to avoid mistakes and penalties. 

This analysis is one of a continu- 
ing series which the Institute is issu- 
ing in an effort to keep the American 
public informed on all new develop- 
ments in government of vital concern 
to all. ‘Never before has it been so 
important for the taxpayer to avoid 
tax pitfalls and the new Revenue Act 
requires close study on the part of 
everyone required to file a return. 


A.S.T.M. Standards on Coal and 
Coke. Prepared by Committee D-5 on 
Coal and Coke. Size 6 by 9 in., 130 p., 
paper bound. Published by the Amer. 
ican Society for Testing Materials. 
260 S. Broad St., Philadelphia, Pa., 
1942. . Price $1.35. 

This pamphlet brings together in 
convenient form the various A.S.T.M. 
methods of testing, definitions, and 
specifications for coal and coke, and 
the standard specifications for the 
classification of coal according to rank 
and grade, requirements for gas and 
coking coals and _ specifications for 
sieves for testing purposes. The 
methods which are coming into wide- 
spread use cover coal sampling pro- 
cedure and methods of test for grind- 
ability, sieve analysis, aggultinating 
value, drop shatter test, an index of 
dustiness of coal and coke and other 
corresponding tests for coke with ad- 
ditional tests for volume of cell space. 
In this field definitions are important 
and there are three such standards. 


Mechanical Drawing. By Ervin 
Kenison, James McKinney and Tom 
C. Plumridge. 5% by Bi. i in., 330 p., 
cloth binding. Published by Ameri- 
can Technical Society, Drexel Ave., 
at 58th St., Chicago, Ill. Price $2. 

This is a practical how-to-do-it 
book, developed for the use of ex- 
tension students as well as for home 
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4'—Q” dia, x 7'—6” dia. x 82’—5” high Stabilizer 
Tower for a Texas Refinery. Fabricated to A.P.L- 
A.S.M.E. Code, stress relieved and X-rayed. 250# 
working pressure. 


Heat Exchangers, for an Eastern Refinery, on the 
testing floor. Units have fusion welded Monel Metal 
shells and were built to customer’s specifications. 


48” dia. x 22’—6” long mud drum for a Vogt Water 
Tube Boiler designed to operate at 450# S.W.P. 
Fusion welded to A.S.M.E. Boiler Code. 








Battery of Absorption Columns in a Western Refinery. 
Units are 33” dia. x 41’'—0” high and were stress 
relieved after welding. 


400 KV Industrial X-ray unit in our plate welding 
department. Exographs of welded seams can be quickly 
made because of the special motor operated rolls and 
traveling carriages which are adjustable to vessels of 
any size. 











HENRY VOGT MACHINE CO. 


Incorporated 
LOUISVILLE, KENTUCKY 
BRANCH OFFICES: NEW YORK PHILADELPHIA CLEVELAND CHICAGO - DALLAS 
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e 
High Pr iority Needed: the use of crit- 


ical materials in producing COMBINATION 
Pump Valves makes it necessary for buyers to 
furnish a high priority. Your cooperation in 
furnishing complete priority data with each 
order will aid us in expediting shipments and 
in better serving the nation’s war effort. 


COMBINATION PUMP VALVE CO. 


846 WIOTA STREET, PHILADELPHIA, PA. 





Deliver Super-Service 
Ee Se ee 


A compact ‘trap with super capacity. Positive, 
instantaneous, non-wire-drawing discharge 
valve — entirely open or fully closed at all 
times. Stainless steel valves, seats and all work- 
ing parts, For super-pressures and super-heat, 
specify Nicholson piston operated traps. 


_apeinconenesesies OPERATED == > 
Positive automatic intermittent action. Large 


capacity. Pressures to 1500 Ibs. at 1000 degree 
max. temp. Meets ALL requirements of modern | 
high pressure power plants. 

* 


THERMOSTATIC models are non 
ee ae . freeze-proof 

+ Non dribbling +.» require 
no adjustments . . . never 
water-log. Large capacity. Four 
types. izes ¥%,"" to 2". Pres- 
sures from vacuum fo 300 Ibs. 

CATALOG No. 941 —W. H. NICHOLSON & CO., 160 OREGON ST., WILKES-BARRE, PA. 








~ CONTROL VALVES ¥ FLOATS V, MANDRELS ¥ STEAM AND AIR SEPARATORS 





study, high school, vocational school, 
trade school and evening school class- 
rooms. The book covers the skills 
and technical khowledge needed in 
the specialized field of drawing. It 
contains a certain amount of drill 
work in the usé of the instruments 
used in mechanical drawing and shows 
how to become adept in making neat 
and accurate drawings. 

The book is divided into 14 sections 
covering instruments and materials, 
lettering, geometrical definitions and 
problems, symbols and_ conventions, 
working drawing principles, projec- 
tion, hidden parts, sections and draw- 
ing to scale, working drawings and 
rules of projection, intersections, de- 
velopments and isometric and oblique 
projection. At the end of each sec- 
tion are problems and exercises and 
there are 402 pen and ink drawings 
in the book. 


The Specific Heats of Certain 
Gases Over Wide Ranges of Pressures 
and Temperatures. By Frank O. EI- 
lenwood, Nicholas Kulik and Norman 
R. Gay. Published as Bulletin No. 30 
of the Cornell University Engineer- 
ing Experiment Station. Size 8% by 
11 in.; 22 p.; paper bound. Published 
by The College of Engineering, Cor- 
nell University, Ithaca, N. Y. Single 
copies free of charge; additional copies 
50 ct. each. 

This bulletin gives the general 
equations which determine the effect 
of pressure on the specific heats of 
gases, within ranges of temperature 
and pressure encountered most fre- 
quently in engineering practice. The 
gases considered in this paper are air, 

, COs, CHa, CoHs, Hs, No, and Oo; 
the temperature range is from 0 to 
4000 deg. F. and the pressure range 
is from 0 to 10,000 psi. Variations of 
specific heats with temperature and 
pressure are shown graphically. 


Revised Code of Minimum Re- 
quirements for Instruction of Weld- 
ing Operators. Copyright 1942, 68 p.. 


‘paper covered. Published by the 


American Welding Society, 33 W. 
39th St.. New York, N. Y. Price 50 ct. 

This booklet covers requirements 
for equipment, instructors, courses and 
tests with forms for student progress 
chart and record card. Instruction 
ato welds on material 3/16 to % in. 
thick. 


Engineering Mechanics, Second 
Edition. By Frank L. Brown. 6 by 
9 in. 500 p., cloth. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York City. Price $4. 

In this second edition the changes 
are largely in details of presentation 
and in illustrative problems. ew 
type and cuts are used. This is a 
textbook for students of engineering, 
covering Statics in Part I; and Kine- 
matics and Kinetics in Part IT. 

Derivation of formulas and equa- 
tions by logic and by mathematical 
analysis, algebra and calculus being 
freely used. General principles o 
statics are discussed and factors which 
enter, including force, weight, result- 
ant forces, couples, friction, graphic 
solution for coplanar forces, truss 
stresses, cable suspension. 

In Part II on motion and forces, 
velocity, acceleration, inertia, angular 
velocity, relative and absolute motion, 
work, energy, power and momentum 
are treated. Full use is also made 
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EQUIPM 


Why Pritchard Towers Save You Money 


1, Low Pumping Head. Closed pipe water 
distribution through gravity sprinklers 
cuts down frictional resistance; saves 
pump power for lifting; sometimes 
even permits building higher towers 
without waste. 

2. Liberal Size and Rating, Any ne 
ing’’ on capacity must be made up by 
an extra load on fans or tower effici- 
ciency will suffer. Pritchard towers 
are sized and rated to permit low air 
velocities and consequent lighter fan 
loads. 

3. High Efficiency, Light Weight, Non-Cor- 
rosive Monel Fans. Pritchard fans are the 
heart of Pritchard tower efficiency and 
economy. Their superior design and 
construction saves tremendous 
amounts of horse power over a period 
of years, Blades have a special twist and taper 
that gives a steady, uniform air flow through 
the entire fan opening. 

_ The use of non-corrosive sheet monel over & 
light, strong framework cuts weight to half that 
of cast alloy—ends corrosion and pitting trou- 
bles. Larger blades, and often fewer of them, 
move the required volume of air with less fan 
speed and less fan power. Pritchard fan drive 
design and fan housing design, particularly in 
induced draft towers, contribute further to fan 


efficiency and horsepower economy. 
Further details on request. Write for them. 


colors 


OST... 


On the basis of 1¢ per kilowat hour, 24 hours per day, 
250 days per year, the cost of operating a mechanical 
draft tower for 5 years is $300 per horsepower. Add to 
this the cost of your tower and you have your total 
5-year cost, exclusive of upkeep. 


Pritchard welcomes and urges this method of pur- 
chase because almost invariably Pritchard towers cap- 
italize out at lower cost. 


There are several reasons why—the most important 
of which are described in the column to the left. Read 
these reasons carefully. File them for future reference if 
you will. And be sure to get definite cost capitalization 
figures from Pritchard—and from any others you may 
choose—on the next mechanical draft tower you buy. 


J. F. PRITCHARD and COMPANY 


FIDELITY BUILDING KANSAS CITY, MO. 
Branch Offices in Tulsa, Okla.; Houston, Texas; Atlanta, Ga. 
Chicago, Ill.; Pittsburgh, Pa.; New York City 


PRITCHARD 


Atmospheric and Mechanical Draft 


WATER COOLING TOWERS 


January, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 





“Remember 


when you 


need 


HEAT 


TRANSFER 


REMPE”— 


EQUIPMENT 


Above view shows the final inspection 
on part of a large shipment of seam- 
less processing coils turned out by 
Rempe for a large chemical plant in 
West Virginia. Coils were all 2 in. 
Grade A-106 tubing tested 8000 Ib. 
hydrostatic pressure. 


Rempe Coils and Bends are made 
from any material to customer’s spec- 
ifications—are widely favored by 
engineers for Heat Exchangers, Feed 
Water Heaters, Coils for Refrigeration 
Machines, Chemical Processes, etc. 

Write us for estimates on your jobs, 


agi Sa Oat Ot 


342 No. Sacramento Blyd 


Chicago 





205 West Wacker Drive 


142 


With war-time econom 
forces, man-power is 
are calling upon us 


at a premium. More 


: 
AN 


LY (ls 
, io & 


y and key men being 


plishment of these 


plant with less outage and waste 


results. 
equipme: 

teurs in th 
ea boilers, steam or water = : 
ae advisory service is offered withou 
We shall be glad to send sam 
water problems. 


e form of scale, corrosion, 


ion and fewer men for operation. 


ple containers 


Write for free booklets. 


GENERAL OFFICES 


Chicago, Illinois. 





here of mathematical analysis in de- 
riving formulas and solving problems. 

Illustrative problems to be worked 
out by the student are liberally used, 
with answers given where it seems 
desirable. 

The book is obviously intended 
for class-room work under directicn 
of an instructor and should be satis- 
factory for that use as method of pre- 
sentation has been studied to reduce 
time required in the class room for 
discussion and ‘explanation. 


Plant Engineer’s Manual. By E. 
Molloy. Size 5 by 7% in., 231 p., cloth 
bound. Published by Chemical Pub- 
lishing Co., Inc., 234 King St., Brook- 
lyn, N. Y. Price $3. 

This little book is a handy collec- 
tion of practical data and information 
for the engineer responsible for the 
operation and maintenance of equip- 
ment, both mechanical and electrical, 
in the industrial power plant. It was 
written in England and while in 
some cases reference is made to equip- 
ment used in that country, for the 
greater part the data presented is as 
applicable in this country as it is in 
England. 

The book is divided into four sec- 
tions with the following headings: 
Sources of Power; The Transmission 
of Power; Plant and Equipment; and 
Efficiency in Works and Factories. 


Electric Motors in Industry. By 
D. R. Shoults and C. J. Rife. First 
edition. 389 p., 6 by 9 in. cloth. Pub- 
lished by John Wiley & Sons, Inc., 
440 Fourth Ave., New York, N. Y. 
Price $4. 

This is one of a series of books’ 
written in the interest of the advanced 
engineering courses of the General 
Electric Co. It deals with the char- 
re of motors and their con- 
trol. 

While written for industrial engi- 
neers the material has also proved 
useful to engineering students for it 
emphasizes a point of view which 
augments and strengthens the more 
detailed methods of analysis. 

As pointed out by the authors in 
the preface, the importance of en- 
gineering in the world today is axio- 
matic, and the increasing use of power 
in all its forms has made tremendous 
demands on engineering technique and 
personnel. More than ever before, 
clear thinking is necessary especially 
when dealing with engineering. Since 
one man can never hope to know 
everything it is more and more im- 
portant that each engineer should 
have a clear understanding of the 
basic principles. This book deals 
with those principles of motor applica- 
tions which are readily understood, 
and which at the same time form the 
best basis for correct application. 

The material given includes the 
salient facts of motor operation, omit- 
ting all detailed analysis not essential 
to understanding this operation. Clar- 
ity of presentation has been sought 
by emphasizing the so-called “physical 
picture” which gives a sense of pro- 
portion and fitness. For example, an 
induction motor is thought of in terms 
of a slipping clutch rather than in 
terms of an equivalent. circuit or com- 
plicated equation. Likewise, a syn- 
chronous motor may be _ visualized 
for many purposes as two groups 0 
rotating magnets, one of which drags 
the. other around. This method of 
presentation should appeal to the 
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[Chobe aed of 
DE LAVAL 


(ope Be = 
TURBINES 


Driving Auxiliaries 


1 Most reliable; independent of electrical transmission 
line, generator and switchboard disturbances. 


2 Create no fire hazard; cannot short circuit; sparkless. 
3 Immune to hot or moist atmosphere. 

4 Low maintenance and attendance costs. 

5 Take the place of reducing valves. 


6 Produce practically costless by-product power from 
heating or process steam. 


7 Maintain heat balance with varying power and heat 
loads, avoiding waste of steam and unnecessary 


charges for electrical current. 
8 Exhaust free of oil or grease. 


9 Inexpensive as stand-by drives, always available 
while there is steam pressure. 

10 Speed can be adjusted over a wide range, while 
still maintaining good efficiency. 
Our engineers. will supply information and advice 


upon receipt of data as to steam and power con- 
ditions in your plant. ASK FOR PUBLICATION T-3528. 


DE LAVAL Szcm Tethie Cb: 


TRENTON, N.J. 


Oriving singte stage pump. 


ieng Loter-feed pump 


ing boile--faed pu 


ie ies 


OE OR NOI 


eed purrp, os 


1 tankers 
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GREATER EFFICIENCY 
From STEAM TURBINES 


.... With NUGENT 
FILTERING SYSTEMS 








HROUGHOUT industry where 
steam turbines are speeding war 

& production, NUGENT Gravity Filters 
help provide additional efficiency. This 
type of filter, complete with Sight 
Overflows and Motor Driven Pumps 
may be used to filter lubricating oil 
for steam turbines in Defense Plants. 

Here’s what NUGENT Oil Filter- 

ing Systems can provide: 

1. Average saving in oil, more than 
95%. 

2. Continuous operation. Never nec- 
essary to shut down for cleaning 
—units cleaned independently. 

3. Extremely simple maintenance. 
No large dirty oil compartment. 

4. Efficient water separation. 

5. Acid neutralization. 


Let NUGENT help solve your oil 
conservation problem. 


WM. W. NUGENT & €0., INC. 
423 N. Hermitage Ave. 
Chicago, Ill. Est. 1897 

















...and many boiler heating-surfaces are literally and unneces- 
sarily starved. They need Enco Baffles to increase heat absorp- 
tion, to boost efficiency and to increase steam output. Enco 
Baffles revitalize boilers by. providing {streamlined cross-flow, of 
gases over the tubes, and by elimin -eddy currents,: bottle- 
necks and.dead gas pockets. scaseian BW40 gives further details. 
It is yours: on request. . fy, 


THE ENGINEER COMPANY 
75 WEST STREET (EMCO) NEW YORK,N.Y. 
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practical man, the man who has to 
select and operate motors but who 
may not be very good in mathematics. 

The book is the outgrowth of a 
course in industrial engineering given 
by the. General Electric Co. for its 
engineers in training for positions in 
engineering departments, laboratories, 
and sales organizations of the com- 
pany and the industry generally to 
convey a clear and sound knowledge 
of motor performance. It is a book 
which we have no hesitation in recom- 
mending in the highest possible terms. 


Electrical Circuits and Machinery. 
Vol. II, Alternating Currents. By 
Frederick W. Hehre and George T. 
Harness. First edition. 635 p., 6 by 
9 in., cloth. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., New 
York, N. Y. Price $6. 

This book is intended by the au- 
thors, both as a general textbook for 
non-electrical engineering students 
and as an introductory textbook for 
electrical engineering students, but its 
range of interest is, of course, by no 
means limited to these two groups. 
It should be of interest and value to 
engineers in the field as well. 

This volume deals with alternating 
current circuits, Volume I with direct 
current circuits. The first six chap- 
ters treat the electrical circuit, with 
a suitable emphasis on the polyphase 
circuit. As indicated in the preface, 
it has been the authors’ experience 


“that many students fail to grasp the 


relationships in the 3-phase circuit. 
A large part of this difficulty arises 
from, the failure to establish clearly 
the elementary ideas of voltage and 
current representation as rotating vec- 


».tors. Unless the basic ideas are firmly 
established, it is impossible to develop 


logically the relations of the 3-phase 
circuit. In this book considerable 
time is spent in the development of 
these ideas and their extension to 
permit a logical calculation of all 
polyphase relations. 

Two chapters developing the com- 
plex or symbolic method of represent- 
ing voltages and currents,,one dealing 
with. 'the single-phase circuit,’ the. sec- 
ond withthe ‘polyphase circuit, are 
introduced. These chapters may be 
omitted without loss of continuity. 

The discussion of machinery is in- 
tfoduced with the transformer and 
conforms to current engineering prac- 
tice. New methods of construction, 
such as strip-wound transformer cores, 
are discussed along with the theoreti- 


- cal and practical reasons of their use. 


Although empirical and more advanced 
methods of analysis of alternator be- 
havior are introduced, the emphasis 
is on simpler methods which are more 
easily understood -and lead to reason- 
able results. 

The two cha ters on electronic de- 
vices, in conju ttion with the chapter 
on electronics*’in Volume I, form a 
complete analysis of. the’ theory and 
application of such devices to all ex- 


“cept specialized communication prac- 


ticex.* 
All considered, this is an excellent 
book, of value to the student and ex- 


' perienced engineer alike. 


American Electricians’ Handbook. 


' 3th Edition.-.By Terrell Croft. Re- 


viséd by Clifford C. Carr. Size 5 by 
7% in., 1600 p., 1177 illustrations, 64 
tables; semi-flexible fabricoid: binding. 
Published by the McGraw-Hill Book 
a Inc., 330 W. 42nd St: , New York, 
i'd Price $5. 


























_ HEAT INTERCHANCE . 
AND VACUUM EQUIPMENT 





For Every Power Plant Need 





Long the country's largest single purchaser of 
heat transfer equipment for the refineries, etc., 
which it designed and built for leading compa- 
nies, Lummus four years ago began building its 
own. It did this in order to make available to 
its clients improved equipment of modern design 
and superior workmanship. 

The services of Lummus engineering personnel 
and the facilities of the Lummus heat exchanger 
plant at Honesdale, Pennsylvania, are available 


to public utilities and industrial plants for the study 
of specific problems and the design of heat ex- 
changer equipment to meet individual conditions. 


%& SURFACE CONDENSERS 

%& STEAM JET AIR PUMPS 

%* BLEEDER HEATERS 

%* BOILER BLOWDOWN HEAT EXCHANGERS 
%& FUEL OIL HEATERS 

%& LUBRICATING OIL COOLERS 


LUMMUS$S 


THE LUMMUS COMPANY « 420 Lexington Avenue, New York, N. Y. 
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FYR-FEEDER 


MULTIPLE 
SPREADER 
STOKERS 








x Company 
4can Coal Burner 
ae tat Erie Ste» Chicago, T1l. 


Gentlemeni- 
I wish to take this ey 
of co cesses Fhe nage 
stoker 
aa us. We have used er 
continually for about six weeks, 
namely, during the time we were 
putting up our pea pack. = 
the time of the year when sede cavet 
= aap Fee ee that your stoker 
and I mus : 
ae avid with flying colors. a 
Never before have we had such e 
steam ee ee 
t of driving ° 7 
FESIER burns up the coal most _ 
fornly, thereby getting the bts 
heat out of the fuel, and leaving 
very little waste. - 
Needless to ode nee 
in a saving for us ” 
wat eis and at the same SS 
creasing the output which 7 — 
so much in need of. pari ee 
hesitate to recommend t 


t friend. 
to ay tes Sincerely yours, ) 
(Large Packing Plant 


Name on request 


QUICK DELIVERIES 


for all industrial applications 


A now to protect yourself 
against FUEL SHORTAGE, 
steam shortage and manpower 


shortage. WRITE or WIRE today. 
Gon See AIR FROM NOZZLES: 
eens 








MULTIPLE 


1, SPREADS COAL SCREW 


2. PROVIDES AIR 
FOR COMBUSTION! 


TWO FIRES FINES 
BURN IN SUSPENSION. 
LARGER COAL 

ON GRATE. 


MULTIPLE BURNER SPREADERS ARE 

ADVANTAGEOUS AND NECESSARY 
Each FYR-FEEDER has 2, or 4, or more 
burner spreaders giving dependability 
and convenience in cleaning grates, im- 
possible to secure with a single spreader. 


AMERICAN 


COAL BURNER CO. 
ENGINEERS, Est. 1918 
22-18 East Erie St., Chicago, Ill. 
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The new fifth edition of this popu- 
lar handbook has been revised and 
expanded in order to be in accordance 
with latest good practice and the 1940 
National Electrical Code. Many parts 
are completely rewritten and there are 
more than 600 pages of new material. 
Four new divisions are included, mak- 
ing a total of ten divisions in the book. 
One entire new section is devoted to 
an extensive treatment of the proper- 
ties and splicing of conductors; an- 
other is devoted to circuits and circuit 
calculations; and the third to general 
electrical equipment and _ batteries. 
The fourth new division is a compila- 
tion of wiring tables so that the in- 
formation which is most frequently 
required in planning electrical instal- 
lations is in a form most convenient 
for use. 

This book should be in the hands 
of all the hundreds of thousands of 
people now engaged in electrical work 
of all kinds. It covers all the principal 
branches of electrical work with which 
the electrician will come in contact 
throughout his career. It will enable 
the practical man to develop into a 
more skilled craftsman; it will save 
him time and trouble on difficult as- 
signments; it will help him progress 
faster, thus earning more money and 
winning recognition in the field as 
one who knows his business. During 
this time when America is engaged 
in an all-out war production program, 
the information in this book is vitally 
essential to those who are helping in 
this all important effort. 

The book gives a clear explanation 
of the fundamentals of practical elec- 
tricity as well as practical suggestions 
for remedying the troubles encount- 
ered in electrical equipment. It pre- 
sents the kind of information useful 
to wiremen, contractors, linemen, 
plant superintendents, operators, con- 
struction engineers, etc., in selecting, 
installing and operating commercial 
electrical apparatus and materials for 
every service. 

The titles of the ten divisions of 
the book are: Fundamentals; Proper- 
ties and Splicing of Conductors; Cir- 
cuit and Circuit Calculations; Gen- 
eral Electrical Equipment and Bat- 
teries; Generators and Motors; Trans- 
formers; Outside Distribution; In- 
terior Wiring; Electric Lighting; and 
Wiring Tables. 

Heat Transmission. By William 
H. McAdams. Second edition, 450 p., 
6 by 9 in., clothe McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York, 
N. Y. Price $4.50. 

Designed as a text book for stu- 
dents and a reference for practicing 
engineers, this book presents the 
principles of heat transmission as nec- 
essary to the understanding of specific 
problems. Data has been gathered 
from diverse sources and correlated 
for analysis and reduction to working 
formulas. 

Under the divisions Conduction, 
Radiation and Convection are treated 
thermal conductivities, effect of shapes, 
heating and cooling of solids, radia- 
tion from solids and flames, furnace 
design, coefficients of heat transfer, 
effects of scale, counterflow, multi- 
pass and cross-flow action, forced and 
free convection of fluids. 

In the revision, material not easily 
available has been sought out to show 
the progress in heat transfer engineer- 
ing and the result from modern ex- 
perimental methods of laboratory 
study and methods of computation. 


HENSZEY 


CONTINUOUS BLOWDOWN 


The Henszey system continuously 
and automatically draws off the troub!e- 
making impurities of the boiler water 
—keeping them well below a predeter- 
mined “safe point.” Priming, foaming, 
carryover and (with simple chemical 
treatment) scale are p evented. This 
system in operation enables your boil- 
ers to produce at maximum capacity 
for longer periods between shutdowns 
—enables you to produce the great 
volume of clean steam needed for war 
pzoduction. 


Send for descriptive bulletin. 


HENSZEY COMPANY 


Dept. C1, Watertown, Wis. 














<ce} 
STOP 
CHECK 
SINGLE- 
ACTING 
ALTITUDE 
VALVE 
* 


This valve installed in the up- 
stream line automatica!ly main- 
tains a uniform water level 
within 3" to 12" variation to 
prevent any tank overflow; also, 
by means of the internal "stop 
check" piston assembly, pre- 
vents loss or return of storage 
water back through the valve— 
making the valve very desir- 
able for use where metered 
water is purchased, or wherever 
it is imperative that there be 
no possible return flow. 
This valve may be fitted with 
"Differential" Control for de- 
- layed opening, if desired. 
Write for Specifications 











GOLDEN-ANDERSON 
-VALVE SPECIALTY CC. 


Pittsburgh, Pa 


Fulton Building 
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LOST PRODUCTION HOURS 


DUE TO ““TIME OUT” 
FOR VALVE TROUBLES: -- 


SPEEDIER PRODUCTION 


HERE'S THE "1000" FLOW PATTERN 
The Streamlined form of the inner valve 
eliminates turbulence. It produces the flow 
pattern shown above which makes for maxi- 
mum capacity when it is needed most and 
permits accurate pressure control under 
toughest working conditions. 


You can find out 
full details ‘on all 
of*the Type 1000 
benefits by read- 
ing Bulletin ‘’1000"° 
—send for it! 





Today, with speed in output the keynote of Amer- 
ican Industry, trouble-free, smooth performance 
of equipment is essential to maintain schedules. 
Keeping idle hours down to the very minimum 
is a vital need in any type of production. 


Because of these very things, the CASH 
STANDARD Streamlined Type 1000 Reducing 
Valve has a place of importance in industry's 
fast-operating set-up .. . it is an immediate 
answer to the practical elimination of "time-out" 
periods. 


When this valve was first designed, 'round-the- 
clock service — month in and month out was the 
objective. How well the Streamlined Type 1000 
fits into the pace-setting production picture now 
is seen by its no-trouble, maintenance-free oper- 
ation for years past. 


Among the benefits users get with it are: maxi- 
mum capacity when needed most — accurate 
pressure control under toughest working condi- 
tions — elimination of failures — cost-saving 
operation. 





(ASH STANDARD 





Question: ‘"Don't you people 
make anything besides that 
Streamlined Valve you talk 
about so much?"" 


Answer: "'Yes Sir: we do! And 
we propose fo picture one or 
two of them here each time."* 


we we Be 


ee 


s 
: 


Cash Standard Type 9 Relief 
Valve; maintains constant up- 
stream pressure by relieving into 
lower downstream pressures, re- 
gardiess of variations in down- 
stream pressure. For steam, 
water, air, oil, many gases. 
(Similar valve for refrigeration 
fluids.) 


Iron or bronze bodies; bronze 
trim; pressures up to 350 Ibs.; top 
temperature 500° F. Screwed 
ends; sizes '/4"* to 2°° 


Cash Standard Type 4190 Valve; 
holds constant back pressure on 
inlet side regardless of variation 
in outlet pressure or changes in 
load. A multiport, large capacity 
valve. Used on suction line in 
refrigeration practice. Also used 
extensively as bypass valve for 
oil pumps. 

Iron or bronze bodies; iron trim. 
Screwed ends 2°" to 2"'; flanged 
ends 1'/s"* to 6"’. 


x 


ulletins a 
Get Free 8 write te 


Above + °° WY 
cOWPA 
A.W. a wut. 


A. W. CASH COMPANY 


DECATUR, ILLINOIS 


CONTROLS.. 
VALVES 











Cochrane Exhaust Steam Purifier 
located between 150 h. p. engine 
and coil of hot water generator. 


COCHRANE PURIFIERS 
PROTECT & IMPROVE 
THE EFFICIENCY OF 


BOILER PLANTS 


(on inlet side of prime mover) 
@ by removing dirt and 
moisture from steam. 


e by preventing slugs of 
water from wrecking tur- 
bines, engines and pumps. 


e by making it possible 
to drive boilers at higher 
ratings. 

(on exhaust side of prime mover) 
e by removing oil and 
water from exhaust 
steam, making it usable 
for boiler feed or proc- 
ess work. 


Write for Publication 2725 


COCHRANE CORPORATION 
3123 N. 17th St., Philadelphia, Pa. 


COCHRANE 








January, 


- 


Methods of correlating data for 
effective use in design are shown with 
use of graphical charts. 

This is a thoroughly scientific and 
comprehensive treatment but is highly 
technical and uses somewhat involved 
mathematical methods of analysis. It 
is therefore for the use of those well 
grounded in calculus and for them 
the treatment is detailed, definite and 
informative. 

In Chapter XI on Applications to 
Design are considered determination 
of best thickness of insulation, types 
cost and operation of various construc- 
tions of heat exchanging apparatus, 
baffles, tube arrangements, vents and 
drains, best flow velocities and best 
amount of water for condensers and 
coolers. 

In the Appendix are assembled 
tables for the thermal conductivities 
of metals and of insulating materials; 
emissivity of various surfaces; speci- 
fic heats; viscosities; dimensions of 
iron pipe and of condenser tubes. 


Manual for Committees of Engi- 
neers Interested in Engineering Edu- 
cation and the Engineering Profession. 
Size 6 by 9 in.; 15 p.; paper cover. 
Published by the Engineers’ Council 
for Professional Development, 29 West 
39th St.. New York, N. Y., with a 
separately-bound Appendix A_ ad- 
dressed to the student as a prospective 
engineer. Copies of the Manual with 
Appendix A may be obtained from 
Council headquarters at 10 ct. a single 
copy; copies of Appendix A alone, 
5 ct. a single copy. Discount on quan- 
tity orders. 

This guidance manual outlines a 
general procedure recommended to in- 
dividuals or groups in the engineering 
profession for presenting to high school 
students the aims and essentials of 
engineering education, the aptitudes 
required, and the types of civilian and 
armed forces needing engineers. It 
presents material on the organization 
and selection of these committees rep- 
resenting local sections of national 
societies or local engineering clubs and 
societies and points out the necessity 
of cooperating with vocational guid- 
ance programs already established in 
secondary schools and with other local 
and professional groups interested in 
the problem of helping young people 
select their career or life work. 

Appendix A is designed for use by 
the student in supplying biographical 
and. educational background and should 
be reviewed by the advisory commit- 
tee or counselor prior to a conference 
with the candidate. 


Power Switchgear Assemblies 
Standards. Size 8 by 10% in.; 65 p.; 
paper cover. Published as Publication 
No. 42-72 by the National Electrical 
Manufacturers Association, 155 E. 44th 
St., New York, N. Y. Price $3.25. 

This is a revision of the Power 
Switchboard Standards published in 
1937. The new standards cover assem- 
blies of switchgear devices such as 
switches, interrupting devices, control, 
metering, protective and regulating 
equipment with associated interconnec- 
tions and supporting structures. Gen- 
eral manufacturing and _ application 
standards applying to switchgear de- 
vices, standards for indoor metal-clad 
switchgear, removable truck switch- 
gear, indoor cubicle switchgear, out- 


door switch houses, enclosed low volt-~ 


age air circuit breaker switchgear up 
to 600 v. a.c. and 750 v. d.c., and auto- 
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WILLIAMS-HAGER 


Flanged Silent Check Valve 











@ Non-Wear Conical Spring 
@ Renewable Disc and Seat 
@ Works In Any Position 


@ Noiseless In Operation 
@ Protection Against 


Water Hammer 


These improved side-guided check 
valves stay tight under every condition 
of service and pressure: Easil ~ 
stalled between flanges and readi 
moved for inspection. Sizes up 
- and for pressures to 6,000 Ib. They 
1 handle all liquids, hot or cold— 
war oil, gasoline, chemicals, etc. Get 
further details about this economical 
protection for pumps and service lines. 


Ask for Catalog No. 142 


THE WILLIAMS GAUGE CO. 
3000 Pennsylvania Ave., Pittsburgh, Pa. 

















thigh Poebiure 


LUBE OIL 


: rectly “connected to a motor 


- livers oil against a pressure of 


330 Ibs. _ per sq. in. to the lubri- 
ee cating system: of the vertical 
i : thrust bearing of a large hy- 
|< draulic turbine. The pump end 
Pec Is submerged in the oil sump. 


There are no valves, 1 no gears 
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Get the top price 
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for your Monel and rolled Nickel scrap 


Segregate and avoid contamination 


Tue U. S. war industry is to- 
day in urgent need of Monel and 


rolled Nickel scrap. 


Every pound you turn in is of real 
and immediate aid. And every such 
pound of scrap that is not contam- 
inated with other metals, that is 
free of oil and dirt and properly 
segregated will return a higher 
price per pound to you. 

When sent with proper authority 
direct to the Huntington Works of 
The International Nickel Company, 
Monel and rolled Nickel scrap is 
remelted into the form of pig. This 
is used, by the steel industry, in the 
making of important alloy steels. 


Remember your effort in this 
scrap drive is not only a fine contri- 
bution to victory, it can pay you a 
substantial cash dividend. 


The table and notes at right will 
help you in the sorting and identifi- 
cation of scrap metals. 





IMPORTANT! 


No Monel and rolled Nickel scrap 
should be sent to Huntington without 
authorization. 

Authorization must be obtained from 
the Scrap Salvage Section, Monel and~ 
Rolled Nickel Sales Department, The 
International Nickel Company, Inc., 67 
Wall Street, New-York, N. Y. 

letters requesting authorization 
should state: 


1. Kind of metal(Monel or Rolled Nickel) 
2. The amount 


3. Type of scrap—turnings, forgings, 
castings, strip, sheet, etc. 











QUALITATIVE TESTS FOR IDENTIFYING SOME COMMON WHITE METALS AND ALLOYS 


MAGNETIC TEST NITRIC ACID TEST 
my - ] Reaction 
Reaction | 
|} to ‘Acid 
to Conc. | isi 
Asc | Dilution 
Reacts Reacts 


Slowly | Slowly 
Reacts 


Slowly 


Reacts 


Non-magnetic Reacts Reacts 


—-- - + 
Magnetic Reacts Reacts 


Slowly 
Reacts 


Non-magneti Reacts 


Slowly 


Mognetic No No 
Reaction | Reaction 


Non-magnetic No No 
Reaction | Reaction 





Colorless 


Colorless 


Material Probably 
s 


Rolled Nickel 


er-Nickel Alloy con- 
less than 609% 
9g. Nickel-Silver 


r Cast Iron 
Ni-Resist 


Straight Chromium Stoin- 
less Steel 


Chromium- 


*Monel is usually but not always slightly magnetic at atmospheric temperature. Monel that appears 
to be non-magnetic at atmospheric temperature may become magnetic when cooled by dipping in ice 
water or in a freezing mixture—other copper-nickel alloys of lower nickel content do not become 
magnetic. Monel that is magnetic at atmospheric temperature loses its magnetism when heated by 
dipping in boiling water. This test serves to identify Morel when only a magnet is available—no other 
common material loses its magnetism in this temperature range. 

+“K” Monel is always non-magnetic even when cooled; therefore chemical analysis is required to 
distinguish ‘“‘K’’ Monel from the copper-nickel alloys of lower nickel content. 


NOTES ON CARRYING OUT TESTS 


1. Magnetic Tests 


Bring the magnet in contact with the speci- 
men to be tested. (Be sure that there is no 
magnetic material such as iron or steel be- 
neath or in the immediate vicinity of the 
specimen.) The magnet will or will not be 
attracted to the specimen. 


In cases of doubt, and especially where 
the material appears to be non-magnetic, 
use a more sensitive testing method: 


(a) Balance the magnet or the specimen on 
the edge of a bench or desk. Then bring 
the specimen close to the magnet, or vice 
versa. If the material is magnetic the bal- 
ance will be upset and a movement of 
either the magnet or the specimen will ve 
observed. 


(b) Another method is to suspend the mag- 
net on a string and bring it close to the 
specimen. A slight movement of the mag- 
net will be observed if the specimen is 
even slightly magnetic. 


2. Nitric Acid Tests 


Clean test surface so that the acid will 


come into direct contact with the material. 

Apply one or two drops of concentrated 
nitric acid to the clean metal surface. 

Let acid remain in contact with the 
metal for a minute or two. 

Observe any reaction that takes place. 

Dilute acid by adding three or four 
drops of water, one drop at a time. 

Observe reaction: If solution turns green 
or blue do not disturb until nail test has 
been completed. 


3. Copper Test with Iron.Nail 


If nitric acid test forms green or blue col- 
ored solution, make test for copper: 

Rub a clean iron nail in the colored acid 
solution on metal surface, keeping nail in 
contact with the specimen. 

If the alloy contains copper, there will 
be a deposition of copper either on the 
nail or on the surface of the metal under 
the acid solution. 

Add a drop or two of additional water 
as the nail is rubbed around to prevent the 
deposited copper from re-dissolving in the 
acid. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street 


New York, N. ¥. 


January, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 149 














“Every dime and dollar not 
vitally needed for absolute 
necessities should go into 
WAR BONDS andSTAMPS 
toadd to the striking power 
of our armed forces.” 

— President Roosevelt 








IN WAR 
BONDS 


CK KK OR OR OR EK 


New Goal for 
Payroll Savings Plan! 


Along with increased war produc- 
tion goals go increased costs 3 6 3 
extra billions which must be raised, 
and raised fast, to win this war. 


That means we must raise our sights 
all along the line, with every firm 
offering every American with a 
regular income the chance to buy 
more War Bonds. YOUR help is 
asked in encouraging employees 
to put atleast 10 percent of their pay 
into War Bonds every payday, 
through the Payroll Savings Plan. 
For details of the Plan, approved 
by organized labor, write, wire, 
or phone Treasury Department, 
Section T, 709 12th Sts N: W., 
Washington, D: C: 


| xy 
U.S.WAR SAVING 





BONDS 











This space contributed to America’s 
All-Out War Program by 


POWER PLANT ENGINEERING 











matic switchgear are covered in the 
book, together with definitions, graphi- 
cal symbols and information on stand- 
ard equipment. 


Transformer Standards. Eighth Edi- 
tion. Size 8 by 10% in.; 69 p.; paper 
cover. Published as Publication No. 
42-73 by the National Electrical Manu- 
facturers Association, 155 E. 44th St., 
New York, N. Y. Price $3. 


This revised standard is divided 
into four sections. The first section is 
devoted to general standards dealing 
with the principles on which tempera- 
ture limits are based in the rating of 
electrical machinery and apparatus. 
The other sections cover transformer 
ratings, performance and manufactur- 
ing standards and information on lead 
markings and connections for constant 
potential transformers. Standards for 
single-phase pole type distribution 
transformers are included together with 
definitions and a comprehensive index. 


Enclosed Switch Standards. Size 
8 by 10% in.; 19 p.; paper cover. 
Published as Publication No. 42-78 by 
the National Electrical Manufacturers 
Association, 155 E. 44th St., New York, 
N. Y. Price 60 ct. 


This new standard includes general, 
performance, rating and marking stand- 
ards for air break switches having their 
current carrying parts enclosed in 
metal cases and enclosed switches with 
or without provision for plug or cart- 
ridge enclosed fuses. The section de- 
voted to general standards covers 
switch types, enclosures and enclosure 
specifications, operating mechanisms 
and spacings, wiring space and termi- 
nals. The section on performance 
standards includes temperature limita- 
tions, overloads. endurance and dielec- 
tric strength tests. The part on ratings 
deals with voltage, current and horse- 
power ratings of fusible enclosed 
switches. 


Arc Welding Job Training Units. 
Prepared by the Staff of Dunwoody 
Industrial Institute. Size 8% by 11 
in., 103 p.: spiral-bound paper cover. 
Published by American Technical So- 
ciety, Drexel Ave. at 58th St., Chicago, 
Ill. Price $1.25. 


Gas Welding Job Training Units. 
Prepared by the Staff of Dunwoody 
Industrial Institute. Size 8% by 11 
in., 92 p.; spiral-bound paper cover. 
Published by American Technical So- 
ciety. Price $1.25. 

These two books are part of the 
Dunwoody Series on Machine Shop 
Training. The one on Arc Welding 
consists of 40 jobs with an information 
sheet and a sheet of checkup questions 
on the first 32 jobs. A job information 
sheet is furnished with the last eight 
jobs. The book on Gas Welding con- 
sists of 40 jobs with a job information 
sheet and checkup question sheet for 
the first 28 jobs and a job information 
sheet for the last 12 jobs. 

Both of these plans of training and 
training materials have been tested on 
the job in industry and in schools and 
are adaptable to the needs of all schools 
and all people interested in electric and 
gas welding. 

Each book contains several pages of 
suggestions and helps on the use of 
the Manuals and an Instructor’s Guide 
in the use of the books has been pre- 
pared and is available for 75 ct. 





HOW TO MAKE 
YOUR BOILERS 


Last Louger 


It takes 120 seconds or less to check the 
pH and Phosphates in your boiler water 
with a Taylor Boiler Water Comparator 
- «+ yet it may help you stop a costly 
and time-wasting descaling job before 
the scale or corrosion gets a good start! 
Determination is easy . .. simply match 
the treated sample with the true-color 
liquid standards and read off the exact 
pH or phosphate content from the en- 
graved slides. Iron salts, silicates and 
sulfites do not interfere. Taylor Com- 
parators are made of sturdy, non-warp- 
ing plastic . . . and all color standards 
bear AN UNLIMITED GUARANTEE 
AGAINST FADING! 


See your dealer... or 
write direct... TODAY! 


W. A. TAYLOR 2 


ie KON 4 Ge 38) BALTIMORE, MD 














Consult us for: 


Radial Brick Chimneys 
Common Brick Chimneys 
Ornamental Chimneys 
Linings for Steel Stacks 


Chimney Repairs 
and Extensions 


AMERICAN CHIMNEY 
CORPORATION 


147 Feurth Ave., New York City 


BRANCHES: BOSTON, MASS. 
PHILADELPHIA, PA. © PITTSBURGH, PA. 
CLEVELAND, O. ® DETROIT, MICH. 
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In response to demands for plain 
facts. . Simplex Bulletin 250 puts at your finger tips detailed 
dimensional data necessary for design & specification purposes. 
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Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are keeping their jobs today—who-are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough- 
going and growing knowledge of the business they are in. =: « >- 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. They fit them- 
selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurancetthere 
is—KNOW LEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
oe Examination Offer. Then send the attached coupon to us 
today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
— it is thorough—it is com- 
plete. It is the result of 
years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field—nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troubl probl are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative— 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in power 
plant books—a set that will give him, in language he can understand, 
all the information he needs in order to get ahead in his work. 








Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library FOR 
. POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 
on the job. : 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Pewer Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC., 330 West 42nd Street, New York 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 


City and State. ..cccccsccsevcesoose bacdocccvescseseseeoccnosee . 


Firm or Employer 


Position PPE—1-43 





FOR THE ENGINEER'S 
LIBRARY 


Coupon for obtaining free literature listed here may be 
found on page 158 under the heading Helpful Bulletins. 








Electrical Equipment 


Unit Substations—Master Unit Substations for incom- ** 

ing voltages from 13,200 to 132,000 and outgoing volt- 
ages from 2500 to 13,800 are illustrated and described in 
Bulletin GEA-3800. Included in the bulletin are photographs 
of actual installations, tables of specifications and tables of 
weights and dimensions. General Electric Co. 


Switchgear—Switchgear Bulletin B-6185 is a complete 

review of all types of modern switchgear now going 
into wartime power plant construction. Included are descrip- 
tions and illustrations of all indoor and outdoor type switch- 
gear, with removable circuit breakers or fixed breakers with 
special attention given to the latest developments in switch- 
gear, including the air-blast circuit breakers and switchgear 
as a part of the new factory-assembled unit substations. 
Allis-Chalmers Mfg. Co. 


Switchboards—Revised Bulletin No. 3000 describes 

circuit breaker and fusible switchboards. Typical in- 
stallations are illustrated and tables of capacities and dimen- 
sions are included. Square D Co. 


4 Electric Drills—The Drill Use Book, designed to show 


new workers, especially in war industry plants, the 
correct methods of using portable electric drills and obtain- 
ing greatest efficiency and longest life from these important 
war ‘production tools, has recently been issued. The booklet 
covers; ‘assembling the drill, the switch control, drill chucks 
and bits, how to use the drill, and several points on user 
maintenance’ and care. The Black & Decker Mfg. Co. 


Field Rheostats—Pressed steel rheostats with rectan- 

gular and round contacts are illustrated and described 
in Bulletin.69 and Vitrohm. and Ribohm field rheostats are 
covered in Bulletin 60A. Both bulletins are well illustrated 
and contain tables of dimensions, lists of accessories and 
spare parts, and price lists.- Ward Leonard Electric Co. 


Recorders and -Indicators—Micromax Frequency Re- 

corders and Indicators for use in-central stations and 
industrial power plants are illustrated and described in 20-p. 
Catalog N-57-161. Leeds & Northrup Co. 


Valve Operator—Catalog A4 lists applications, design 

features and functional data of the Type ‘2 Valve 
Operator. Included in the catalog are diagrams and tables 
of dimensions and general specifications. Automatic ‘Tem- 
perature Control Co., Inc. j itu 


Pumps and Compressors 


8 Pumps—Catalog DS-1042 covers the new Type SCV 

Pump for ciear liquid service in capacities from 10 to 

500 g.p.m. The catalog contains photographs, line drawings, 

— of dimensions and selection tables. Economy Pumps, 
nc. 


Centrifugal Compressors—Design 9 centrifugal com- 

pressors are described in Catalog No. 386-2, Included 
are illustrations of installations, cross-section views of the 
compressor, tables of ratings and dimensions, and a perform- 
ance curve. B. F. Sturtevant Co. - 


10 Marine Rotary Pumps—Marine rotary pumps, both 

power and hand-operated, are covered in Bulletin No. 
120. The bulletin gives mechanical design features and illus- 
trates various types of pumps available. Blackmer Pump Co. 
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Y passing their incoming coal through a 24-30 
AMERICAN Ring Crusher, John Morrell & Co., 
at Ottumwa, Iowa, makes sure of more nearly perfect 
sizing. And more uniform sizing, of course, means a 
higher and more constant CO,, reduces the carbon con- 
tent of the ash, makes coal dollars buy more steam. 


The money-saving experience of this busy packing plant 
is being duplicated in scores of industrial plants and 
central stations where AMERICAN Crushers—used. in 
either stoker or pulverized coal burning—are reducing 
total fuel costs from 21 to 8%. 


AMERICAN Rolling Ring Crushers differ from other 
centrifugal crushers in that their housings are. heavy 
steel castings, reinforced with ribs making them wun- 
breakable from any crushing strain. Material to be 
crushed is struck by rings in suspension which shat- 





SPLITS THE COAL — 


One of the patented shredder rings 
of the American Crusher—an exclu- 
sive feature that splits the coal to uni- 


form size and prevents clogging 











24-30 American Ring Crusher at John Morrell & Co. 
plant. It handles 50 t.p.h. bituminous coal 6 in. feed, 
reducing to '/ in. and under for pulverized fuel use 


ter and distribute the coal before it reaches the breaker 
and grinding plate. By a simple adjustment of the 
patented grinding plate (made of manganese steel to 
insure long wear) run-of-mine or lump size is reduced 
to proper size in one operation. 


AMERICAN Ring Crushers have capacities of 10 to 500 
tons per hour, are built special for each installation and 
guaranteed for definite performance. Let AMERICAN 
Crusher engineers co-operate in getting better coal sizing 
and lower steam costs in your plant. 


AMERICAN PULVERIZER COMPANY 


ORIGINATORS AND 


MANUFACTURERS 


OF RING CR 
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PireweenCh PE 


Here’s Why STRONG 
Inverted Bucket Traps 
DON’T BALANCE! 


Exclusive “Trigger” Vent Gives 
Sharp, Intermittent Action 





Saves on Production, Steam, Upkeep! 





Now, STRONG gives 
you inverted bucket traps 
with an exclusive “trig- 
ger” action vent that ends 
balancing once and for all! 


Full, intermittent oper- 
ation, plus Anum-Metl 
seats and discs, plus wear- 
proof parts permit us to 
guarantee STRONG traps 
a full year against leakage 
or wear. 


Here’s The STRONG 
“Trigger” Vent! 


While bucket floats, valve al- 
most closes vent. As bucket 
fills and reaches point of dis- 
charge, it starts to sink, re- 
moving valve from vent. This 
allows large quantity of air to 
escape suddenly, and causes 


° bucket to sink to the bottom. 
Write for your copy of Assures full, intermittent ac- 


catalog 63-PE12 today! = 








Strong, Carlisle & Hammond Company é 


1392 West Third St., Cleveland, O. 


TRON 


See eee OPE CUAL ELS 
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Water Treatment 


Mixing Tanks—Form 312 is a 4-p. bulletin which 

illustrates and describes chemical mixing tanks and pro- 
portioning equipment. Included are photographs and cross- 
section drawings with tables of standard sizes of mixing 
tanks and types of meters recommended for use with chemi- 
cal proportioners. Graver Tank & Mfg. Co., Inc. 


12 Water Filters—Pressure-type water filters are illus- 

trated and described in a new bulletin, Form 313, re- 
cently issued. Included are photographs of typical installa- 
tions, line drawings and tables of specifications. Graver 
Tank & Mfg. Co., Inc. 


13 Feedwater Conditioning—Conditioning Feedwater for 

High-Pressure Boilers is the title of Reprint No. 23 
by Austin C. Dresher which is a resumé of the art of feed- 
water conditioning written in plain language, easily followed 
and understood by operating engineers. The article discusses 
the requirements for high-pressure boilers and modern feed- 
water conditioning equipment is described. Cochrane Corp. 


Piping and Fittings 


14 Clamp Ring Joints—Alco clamp ring joints for use on 

heat exchangers and similar equipment for all working 
pressures and temperatures found in process operation, are 
covered in Bulletin 1032. Included are cross-sectional draw- 
ings and photographs of the various joints available. Alco 
Products Div., American Locomotive Works. 


1 5 Plumbing Brass Goods—A complete line of ground key 

brass goods, including stops and stop and drains, fer- 
rules, nipples, unions, etc., are illustrated and sizes and serv- 
ices given in Catalog Section 1-A. Hays Mfg. Co. 


6 Steel Tubing—Electric resistance welded rail carbon 
steel tubing is illustrated and described in a new 25-p. 
catalog. Included are photographs showing the process of 
making the tubing, lists of applications and tables of stand- 
re sizes and gages. Steel and Tubes Div., Republic Steel 
orp. 


Tools and Accessories 


Production Tools—A new 15-p. bulletin covers special 

tools and tool attachments which are finding wide use 
in war production plants. Covered in the bulletin are attach- 
ments used in the manufacturing and repair of airplanes, 
airplane engines, shipbuilding and repair, installing ship ma- 
chinery and for use in close corners and narrow spaces. 
Included are dimension charts for standard and special tools. 
Invincible Tool Co. 


18 Metal-Cutting Tools—Stellite 98M2 Metal-Cutting 

Tools for Machining Steel is the title of a new 6-p. 
folder, Form 5783, which lists sizes and prices of 84 stand- 
ard square and rectangular tool bits and 74 varieties of 
welded-tip tools made of 98M2, a non-ferrous cutting tool 
material. Included are recommendations for grinding wheels 
for use on tools made of this alloy. Haynes Stellite Co. 


19 Machine Tool Accessories—A new 8-p. bulletin illus- 

trates and describes a complete line of machine tool 
accessories, such as live centers, metal etchers, demagne- 
tizers, grinding wheel dressers, etc. Machinery Products 
Div., Ideal Commutator Dresser Co. 


Construction Materials and Methods 


20 Cement—A 24-p. pamphlet entitled, Cement Dispersion 

and Air Entrainment in Concrete Pavement Construc- 
tion, by Edward W. Scripture, Jr., Director of the Master 
Builders Research Laboratories, contains a detailed and 
partly technical account of the character development 
and use of HP-7, which is essentially a combination of an 








Dust Takes 
a Holiday- 


with a Thermix 


Every engineer knows that one type of dust collector 
will not meet every requirement. That's why Thermix 
Dust Collectors are made in three types. 

If your space is limited, you can install a Thermix 
Tubular Dust Collector in approximately the space 
ig-YolUlig-to Mm colamoMalolar olaicolMiltl-cotel mui mae lim ol Moll iala 
connection with a vertical flue or directly beneath 
an air preheater. 

If the greatest efficiency is required, then the 
Thermix Controlled Multicyclone is our recom- 
mendation. 

But if you wish to combine your induced draft 
fan with your dust collector—or if you wish a dust 
collector which overcomes its own resistance, then 
the Thermix Recirculator is indicated. 

There is a reason, therefore, for each of the three 
types of Thermix Dust Collectors. 

Why not ask our Research Department to rec- 
ommend the correct type. They will gladly do 
so without obligation. Write today for catalogs 
Nos. 105-107. 


PRAT-DANIEL CORPORATION 
R4 So. Water St., Port Chester, N. Y. 


Representatives in Principal Cities 


Manufacturers also )_of 
Thermix Induced Draft Stacks 
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air-incorporating agent with a cement-dispersing agent, and 
of other products intended for the same ends; and includes 
reports of tests.n,various ordinary and special concretes 
at 3, 7 and 28 days. Master Builders Co. 
o Ae 

21 Welding—Weld Thin Metals is the title of Bulletin 

B-6049A which illustrates and describes the Weld-O- 
Tron, an instrument for welding thin metals. The bulletin 
includes illustrations of applications throughout industry, 
as well as for the armed forces, with special attention given 
to applications in the shipbuilding and aircraft industries. 


ee? 
Allis-Chalmers Mfg. Co. 
22 Rolling Doors—Rolling and sliding grilles, rigid and 
folding upward acting doors in wood and steel are 
described in a new 8-p. general catalog. Included is com. 
Np plete information and illustrations on recent designs which 


—° 





9° 
@ 


one at ee 


@ 
2 


e substitute wood for critical metals. The catalog also includes 
dimensions and specifications for the various types of doors. 
Cornell Iron Works, Inc. : 
*$ doa 
a 
2 Bolts and Anchors—Expansion bolts and anchors for 
highway, industrial and general use are illustrated and 
described in detail in Catalog No. 42. Included in the catalog 


are tables of sizes and list prices. American. Expansion Bolt 
& Mfg. Co. a 
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“Saved from the scrap heap by SMOOTH-ON” is 24 Industrial Equipment—Whiting Products for Industry 
is the title of Book No. 236 which covers the company’s 


the story that could be told by many an engineer | complete line of cranes, railroad and aviation équipment, 
about one or more i ° ° : cupolas and foundry equipment, quickwork products, Swen- 

: iecaaalies ore important pieces of equipment in son evaporators and filters, and other special Whiting equip- 
his plant. Condensers, pumps, heaters, evaporators, | ment for heavy industries. Whiting Corp. ~ 


engines, compressors, valves and process apparatus 


. wherever a crack occurs in the shell or casing of 7 a. 
an . Miscellaneous 
these and similar types of machines, a SMOOTH-ON z 
repair is speedy, simple, effective, and lasting. 25 Drives—Econ-O-Matic drives are illustrated and de- 


scribed in Catalog ED-42. The catalog describes both 


SMOOTH-ON applications require no heat, special tools, or dismantling of pty Sang ae Seceksl seplicaticans 1 techused Mtedatets, 


apparatus, and the expansive property of SMOOTH-ON wedges it tightly : : : : 

; : : ; é drive selection and dimension tables and photographs and 

t th ° ° ek ° . 
SOO SP AEN TOE: SE ey ae ee ee case histories of typical power-transmission installations. 
iG =e American Pulley Co. ‘ 
Today, when replacement of apparatus is difficult or 
impossible, and when lengthy repairs mean loss of Humidifiers—Armstrong Humidifiers in Industry is the 
title of a new bulletin which describes the application 


valuable production time, SMOOTH-ON is more a of humidification in a wide os of arse oe ~~ ' 
: also included on the use of humidification for the control o 
plant necessity than ever before. dust, lint and static electricity. Armstrong Machine Works. 


H Record System—A new folder, entitled Case History 
= id E Repair Handbook | No. 414, describes Psa ic Arsh ang a sabe 
F , graphic process of recording on miniature film any recor 
Shows How that is written, typed, drawn or printed. Microstat Corp. 
a’ of New York. .. 





40 Pages, 170 Diagrams, simple practical SMOOTH-ON 
me en gy a. yr rggeion.osied ge oor CEMENTS 28 Graphite Lubrication Handbook—This 28-p. handbook 
eb Petes Bos experiences of engi- z is a guide to increased war production for plant engi- 
neers all over the country. a neers by the use of Cograph, a natural colloidal graphite. 
To obtain your FREE The handbook explains ‘the work which graphite performs 
copy, just fill in and mail : and lists the various products supplied. Included is an in- 
Prodi oupon. shite Sor caeas dexed list of machinery parts to which Cograph is applicable. 
; Home, Factory a Nassau Laboratories. 
Su Se ee hee eee eee ee Power Plant 








29 Accident Prevention—Two colored posters, G-362 and 
opt em pia Co., Dept. 31 G-363 illustrate and stress the prevention of accidents 
ommunipa . i i i iabili ad 
joccay Cy, ©. y. ve, = =~ aa ite plants. American Mutual Liability Insur 


Please send the FREE protractor and Smooth-On 
Handbook, 


30 Wartime Maintenance Digest—This is an 8-p. bulletin 
from us. For your pre in convenient data sheet form describing how degreas- 
sooth Onn eee pee ing materials, descaling methods and related cleaning tech- 
A -| niques save time, conserve man-power, and increase effi- 

: ciency in handling 41 important equipment maintenance, 
plant housekeeping and sanitation jobs. The Digest outlines 


“ the material used, method followed, the time saved, fire or 
1) if with J other hazards which are eliminated and other advantages 
0 gained which increase operating efficiency as well as secure 


greater output and longer service from Diesel engines, lubri- 
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Are You Scrapping Valves fi that can be 
USED AGAIN? 5 


RECONDITION 
Old and Leaky Valve: 


WITH DEXTE 


Reseating 
Equipmen 


Even during these times, when new 
valves and parts are so hard to get, 
many company scrap piles contain 
valves which Dexter Valve Reseating 
Equipment can quickly put back into 
good condition. 

And don’t forget the proven value 
of Dexter Valve Reseating Equipment 
for keeping your working valves— 
any make or metal—in good condition 
on the line. Using Dexter Equipment, 
any mechanic can make all seats, gates or 
discs absolutely PRESSURE TIGHT again. 


For more than 50 years, Dexter Valve @ DEXTER 
Reseating Equipment has been essential to “4am 


industry. Today, because of the need to pre- Ps e 
serve valves and conserve power, Dexter Valve Reseating Equipment 
Valve Reseating Equipment is absolutely 4 

vital, Write for further information today. 








THE LEAVITT MACHINE CO., 401 EAST RIVER ST., ORANGE, MASS, 
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DO YOU WANT TO SEE 


—then WORK or FIGHT! 
OUR entire wartime program is designed to keep the 
war away from America. This plan, operating on far- 


flung battle lines, demands the utmost effort from every 
American. The command today is—work or fight! 


In building up our vast system of men and armaments, 
Ric-wiL is proud to have a limited but vital part. To 
put more steam behind the war effort, steam supply lines 
themselves are needed, not by the foot but by the mile. 
Ric-wiL Insulated Pipe Units make available efficient 
steam pipe systems, for underground or overhead use, 
with a new kind of speed, because we do in the factory 
most of the work that formerly had to be done on the job. 


For 33 years Ric-wiL has specialized in underground 
steam conduit. Now, for the Army, for the Navy, for 
wat industry generally—Ric-wiL is working harder, 
in order that others may fight better. 


For full information on complete Pre-Fabricated Insu- 
lated Pipe Units, as well as various other types of 
Ric-wiL Conduit Systems, write today for Catalog. 


1—Steam pipe 5—Asbestos felt over 

2—Sectional pipe covering  2SPhalt coated Hel-Cor 

3—Pipe support 6—Air space 

4—Thick strip asphalt ap- 7—Butt welded connec- 
plied after welding tion 


INSULATED PIPE UNITS 

FOR UNDERGROUND STEAM LINES 

Ric-wilL THe Ric-wik Co., CLEVELAND, OHIO 
Agents ia Princinal Cities 





cating oil and jacket-water coolers, feedwater and fuel oil 
heaters, surface condensers, transformers, compressors and 
other power plant equipment. Oakite Products, Inc. 


3 Degreasing Machines—A 24-p. catalog in two coloxs 

illustrates and describes Detrex solvent degreasing 
equipment for metal cleaning. The catalog contains informa- 
tion on various types of degreasers available and gives data 
on solvents. Degreasers of special design and construction 
for cleaning in armament production are also included. 
Detroit Rex Products Co. 


32 Industrial Skin Creams—Fend, a new line of industrial 

skin creams and lotions for barrier protection of work- 
ers’ skin against industrial dermatitis, is described in a new 
16-p. bulletin FA-79. Mine Safety Appliances Co. 


Special Request Bulletins 


Correspondence Courses. In American School Quarterly 
Bulletin are given full data in regard to complete training 
courses and annual scholarships covering high school sub- 
jects, liberal arts, commercial subjects, and all branches of 
mechanics and engineering. Many special courses have been 
developed in vocational training for war industries including 
aviation, shipbuilding and plastics. The work is carried on 
by home study, with diplomas awarded on completion of 
a American School, Drexel Ave. at 58th St., Chicago, 

ik 


Technical Writing—A new correspondence course, desig- 
nated as Specialized Exposition is being offered to technical 
and professional men as well as students in the techni- 
cal fields to assist them in preparing articles for publication 
in the technical press and in writing business letters and 
reports. The course covers organization and arrangement 
of material, style, paragraphing, punctuation, proofreading 
and other requirements of editorial standards. University 
Extension Division, The University of Wisconsin. 





Use the Coupon to Get 
HELPFUL BULLETINS 


Bring your engineering equipment library up to 
date. Write in squares below with pencil the bul- 
letin or catalog numbers you desire. Then detach 
and mail this coupon promptly. 





POWER PLANT ENGINEERING 
53 W. Jackson Bivd., Chicago 


Please have the manufacturers send me, without 
obligation, the bulletins indicated by numbers. 


Le ae ae 
ee Mt ere See 


Name 


January ‘43 





Title 





Company 





Address 





6 
hare ts 
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THERE IS NO EXCUSE 


FOR BEING A SCRAP SLACKER! 


Your country still needs scrap metal—in 
spite of all stories to the contrary. And you’ve 
got the kind that’s needed most! 

What are you doing about it? Are you mak- 
ing excuses and marking time? Or are you 
going ahead with a real scrap program in 
your plant—one that will get these dormant 
materials into the war in a hurry? 

That’s what you’ve got to do. Don’t be 


content with simply selling your production 
scrap. Get out the idle and useless machin- 
ery, the old tools, dies, parts and fixtures. 
Tear down abandoned structures. 

Read these questions and answers. They 
will give you the straight dope on the entire 
scrap problem. Read them even if you think 
you have already done a good job. Then go 
to work and really scrap! 





1. Why this big fuss about scrap? 
New steel is half pig iron and half 


it is a continuing need. Try again 
and you'll be amazed at the results. 


scrap. We are making millions of WH AT is 7. Is scrap deductible from my 


tons more steel than ever before. 


3 : income tax? 
pncodlac gel gate” seth ppd tm DORMANT SCRAP? This is important. If the item you 


percentage of all steel eventually 


finds its way back to the mills as Obsolete machinery, tools, equipment, dies, 


scrap. But today, steel goes over- 
seas as weapons—and none comes 


scrap still appears on your books, 
it can be deducted. If you have 


jigs, fixtures, ete., which are incapable of already fully depreciated it, it can- 


back. current or immediate future use in the war not. Consult your accountant or 


2. Can’t the mills use a smaller 


production effort because they are broken, attorney. 


percentage of scrap? worn out, irreparable, dismantled or in need 8. What if the material is still 
It is possible to make steel of pig of unavailable parts necessary to practical usable? 


iron alone. But to make one ton of re-employment. 


Find a buyer for it. Your scrap 
dealer or a used machinery dealer 


pig iron takes 14 ton of limestone, 
12 one: of ciok ual 3 ee of pe FOLLOW THIS RU LE will buy usable material and equip- 


ore. It is impossible to mine and 


ment at higher than scrap prices. 


transport enough of all these to re- If it hasn’t been used for three months, and This includes pipe, rails and the 
place even a small percentage of if someone can’t prove that it's going to be like, in good condition. Write to 
scrap. used in the next three — sell it — or scrap it! this magazine for help with this 


3. Why do some local scrap piles 
still stand? 





problem if necessary. 
9. To whom shall I sell my scrap? 








The American people came through 

magnificently with household scrap. 

But it was quickly found that this light material must be mixed 
with large quantities of heavy scrap, such as you have. Without 
your help, this flimsy scrap cannot be used in quantity. 

4. How can I decide what to scrap? 

Apply the ruling given in the box to everything in your plant. 
Not only machinery, but every single piece of idle metal on 
the grounds! 

5. How shall I go about it? 


Form a Salvage Committee and put a Salvage Manager in charge. 
Select a high executive for this job—one who has the authority 
to make decisions and to buck unthinking opposition. Go over 
your plant with a fine-tooth comb, marking what is to go. Then 
see that it goes! 


6. Suppose I’ve already done the job? 


You haven’t! No matter how well you’ve done, it’s been proved 
you can turn up much more, This is a continuing job, just as 


If you, don’t know of a scrap dealer, 

look in the classified phone book. 
Dealers are glad to get heavy industrial scrap. Sort it according 
to materials, and separate the usable items from the mass— 
you will get higher bids. If the tonnage is high, you might 
get competitive bids from more than one dealer. 


10. Do I have to sell it to a scrap dealer? 


Yes. No one else is set up to sort and process scrap. This is an 
unbelievably difficult task, as there are 75 recognized grades of 
steel alone. As to profits-—of course he makes a profit. He is a 
businessman just like you, and like you, his prices are regulated 
by Government ceilings. 


Don’t hang onto things simply because you may need them 
after the war. A lack of scrap can lose this fight—and then what 
good will you get from the stuff you have hoarded? 


BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE 


ROOM 3303, EMPIRE STATE BLDG., N. Y. C. 





If you have done a successful salvage BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE 


job at your plant, send details and pic- 
_ tures to this magazine. 


ROOM 3303, EMPIRE STATE BLDG., N. Y. C. 


Please send scrap manual 


Your name 





SEND FOR THIS SCRAP MANUAL TO HELP YOU Company name. 





TACKLE THE SALVAGE PROBLEM Company address 
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oa EQUIPMENT 


Lubricating the wheels of in- 
dustry has been a Bowser 
specialty for years. Whether 
you need a single feed lubrica- 
tor or oiler for one bearing—a 
filter for an engine or turbine— 
an overflow sight or a pressure 
sight feed oiler—or even a 
huge system for a gigantic 
steel mill, you will find that it 
pays to consult Bowser. A staff 
of trained lubrication engineers 
is at your service ... anytime. 


a, 


FILTERS 
LUBRICATORS 


OILERS 


The self-cleaning fil- TURBINE 
ter (left) for lubricat- OIL 
_— oils and — 
as many speci 
features. Various CONDITIONERS 
porosities and capa- 
cities are available. 
The small self-clean- 
ing filter for oils and 
coolants fills many 
needs. 
Mechanical force-feed 
lubricators in various 
types from 1 to 28 
feeds are available. 
Timed lubricators for 
Diesel cylinder lubri- 
cation may be had. 
Turbine Oil Condition- 
ers in various sizes 
for oils requiring acid 
correction — and to 


SELF 
CONTAINED 
UNITS 


COMPLETE 
SYSTEMS 








prevent build up of 
acid in new oil. 


S. F. Bowser & Co., Inc. 


Fort Wayne, Ind. 


LUBRICATING OIL EQUIPMENT 


METERING © DISPENSING * STORING 
LUBRICATING? FILTERING? DISTILLINC 





Power Plant 
Construction News 


Ala., Sheffield—Reynolds Alloys, Inc., subsidiary of 
Reynolds Metals Co., Federal Reserve Bank Bldg., Rich- 
mond, Va., plans installation of electric power equipment 
in new plant units for production of aluminum alloys, to 
be located in vicinity of present aluminum plant near Shef- 
field. Entire project will cost close to $2,900,000, with 
financing by Defense Plant Corp., Washington, DC 

Calif, San Diego—Ryan Aeronautical Co., San Diego, 
manufacturer of airplanes and parts, plans installation of 
electric power equipment in new one-story addition, about 
125 by 380 ft., to be used for sub-assembling service. Cost 
reported over $200, 000. Frank L. Hope, Jr., San Diego Trust 
& Savings Bldg., is architect. 

Del., Milton—Rockdale Creamery Corp., Milton, has 
plans under way for new five-story cold storage and food- 
freezing plant. Proposed to begin work soon. Cost reported 
over $60,000, with equipment. 

D. C., Washington—Board of District Commissioners, 
District Building, has plans for extensions and improve- 
ments in Dalecarlia pumping station of municipal water- 
works system, including installation of new motor-driven 
pumping units and auxiliary equipment. Cost estimated 
about $918,000, with machinery. Fund in that amount has 
been secured through Federal aid. 

Idaho, Mountain Home—War Department, Washington, 
D. C., has authorized new air force base in vicinity of Moun- 
tain Home, comprising hangars, shops, warehouses and 
other industrial structures. Electric power equipment will 
be installed. A boiler house is planned, with power substa- 
tion and electrical distribution lines. Entire project will cost 
over $5,000,000 and will be carried out under supervision of 
U. S. District Engineer Office, Portland, Ore. 

Ill, Chicago—Commonwealth Edison Co., 72 West 
Adams St., has approved plans for extensions and improve- 
ments in Calumet steam-electric generating station, East 
100th St., and will carry out work at once. Cost about 
$75,000, exclusive of equipment. 

Ind., Fort Wayne—Magnovox Corp., Buetter Rd., manu- 
facturer of radio loud speakers and other radio apparatus, 
plans installation of electric power equipment in new one- 
story addition, about 50 by 200 ft. Cost reported close to 
$100,000. Work is scheduled to begin at once. 

Ind., Indianapolis—Glidden Co. Berea and Madison Aves., 
Cleveland, Ohio, manufacturer of paints, varnishes, oils, etc., 
plans installation of electric power equipment in new soy 
bean processing mill at Indianapolis, where company has 
acquired plant of Standard Cereals, Inc., Gent Ave., and will 
remodel and expand for this purpose. Cost reported over 
$250,000. Work will be carried out at once. 

Ky., Bowling Green—Commodity Credit Corp., The Mall 
and Twelfth Sts., Washington, D. C., Federal agency, plans 
installation of electric power equipment in series of 11 new 
hemp-processing mills at different points in Kentucky, each 
reported to cost over $200, 000. Proposed to carry out proj- 
ect in 1943. Different sites, now tentatively selected, include 
Bowling Green, Paris, Winchester, Owensboro, Henderson, 
Guthrie, Richmond, Brooksville, Nicholasville, Shelbyville 
and Danville. Financing will be provided by Defense Plant 
Corp., Washington, D. C 

Mass., Lawrence—Pacific Mills, Inc., has plans under 
way for converting of one of two power plants, used for 
service at textile mills, from oil to coal fuel, with installa- 
tion of stokers, coal and ash-handling machinery, and acces- 
sory y equipment. Work is scheduled to be carried out soon. 

Mass., New Bedford—Cornell-Dubilier Electric Corp., 
Hamilton Boulevard, South Plainfield, N. J., manufacturer 
of capacitors, radio apparatus, etc., ‘plans installation of 
electric power equipment in connection with expansion in 
branch plant at New Bedford, for production for Govern- 
ment. Entire project will cost over $250,000, with financing 
by Defense Plant Corp., Washington, D. C. 

Mass., Salem—Salem Electric Lighting Co., 205 Wash- 
ington St., has approved plans for new addition to local 
steam-electric generating station on Peabody St., about 32 
by 42 ft., for expansion in steam department. No estimate 
of cost announced. Work will be placed under way at once. 
New England Power Service Co., 441 Stuart St., Boston, 
Mass., is consulting engineer. 
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Mich., Monroe—Consumers Power Co., Jackson, Mich., 
has acquired tract of about 500 acres of land in Erie Town- 
ship, near Monroe, to be used as site for new steam-electric 
generating station in future. No time has as yet been de- 
termined when plant will be built. 

Minn., St. Raul—Lake Mining Co., care of George C. 
Shallenberger, manager Great Northern Iron Ore Prop- 
erties, First National Bank Building, St. Paul, recently 
organized by Mr. Shallenberger and associates, plans instal- 
lation of electric power equipment in connection with de- 
velopment of tract of iron ore mining properties in Mesabi 
range, Northern Minnesota. A boiler house will be built. 
Entire project will cost about $5,500,000, of which $3,000,000 
will represent an RFC loan. Work will begin soon. 

N. J., Little Falls—Beattie Mfg. Co. Main St., manu- 
facturer of carpets and rugs, has plans for new power house 
at mill, reported to cost over $65,000, with equipment. Pro- 
posed to carry out work at once. Gilbert Associates, Inc., 
412 Washington St., Reading, Pa., is consulting engineer. 

N. Y., Farmingdale—Liberty Aircraft Products Corp., 
Farmingdale, L. I, manufacturer of aircraft specialties, 
plans installation of electric power equipment in connection 
with expansion in plant for production for Government. En- 
tire project will cost over $300,000, with financing by Defense 
Plant Corp., Washington, D. C 

Ohio, Cleveland—Addressograph-Multigraph Corp., 1200 
Babbitt Rd., manufacturer of printing machines, addressing 
machinery, etc., plans installation of electric power equip- 
ment in connection with expansion in plant for production 
‘ for Government. Cost estimated over $350,000, with financ- 
ing provided by Defense Plant Corp., Washington, D. C. 
Work is scheduled to be carried out at once. 

Ohio, Hamilton—Municipal Electric Plant, 214 South 
Second St., plans call for bids early in January for steam 
piping, electric wiring and other work in new addition to 
generating station, now under way. Entire project will cost 
about $230,000. Froehlich & Emery Engineering Co., Toledo 
Trust Bldg., Toledo, Ohio, is consulting engineer. 

Pa., Philadelphia—F. C. Castelli & Co., 4055 Ridge St., 
manufacturer of tools, dies, gages, etc., plans installation of 
electric power equipment in new one-story addition, about 
145 by 310 ft., for expansion in main machine division. Cost 


reported over $100,000, with machinery. Davis & Dunlap, 
1717 Sansom St., are architects. 

Pa., Philadelphia—Philadelphia Electric Co., 1000 Chest- 
nut St., has filed plans for alterations and improvements in 
Richmond steam-electric generating station, Delaware Ave. 
and Lewis St., and ‘will carry out work at once. No estimate 
of cost announced. 

Tenn., Lewisburg—Marshall Stove Co., manufacturer of 
stoves and ranges, plans installation of electric power equip- 
ment in connection with expansion in plant for large in- 
creased output. Cost over $400,000, with financing pro- 
vided by’ Defense Plant Corp., Washington, D. C. Work is: 
scheduled to be carried out soon. 

Tenn., Memphis—War Department, Washington, D. C., 
has authorized new air force base in vicinity of Memphis, 
with hangars, shops, warehouses and other industrial build- 
ings. Electric power equipment will be installed, with power 
substation facilities and electrical distribution lines. Entire 
project will cost over $5,000,000 and will be carried out 
under supervision of U. S. District Engineer Office, Mobile, 


a. 

Texas, Tyler—War Department, Washington, D. C., 
has approved plans for new air force base in vicinity of 
Tyler, including hangars, shops and other industrial build- 
ings. Electric power equipment will be installed. A power 
substation is planned, with electrical distribution lines for 
light and power service.. Entire project will cost close to 
$5,000,000, and will be supervised by U. S. District Engineer 

ffice, Denison, Texas. 

Wis., Chippewa Falls—State Department of Public Wel- 
fare, State Capitol, Madison, Wis., plans extensions and 
improvements in power house at Northern Wisconsin Colony 
and Training School, Chippewa Falls, including installation 
of new boiler units and auxiliary equipment. Proposed +o - 
arrange appropriation to carry out work in 1943. Roger C. 
Kirchhoff, State Capitol, Madison, is state architect. 

Wis., Elkhorn—Elkhorn Locker Service, G. B. Church, 
head, plans new one and two-story L-shaped cold storage 
plant, 40 by 60 ft., and 22 by 64 ft. with locker system, to 
replace a structure recently destroyed by fire. Cost reported 
over $40,000, with equipment. John J. and Thomas H, Flad, 
133 Langdon Street, Madison, Wis., are architects. Mr. 
Church, noted, is an official of Elkhorn Lumber Co., Elkhorn. 











Do Away with Dangerous 


LADDER WORK 


Stop climbing ladders 
to open and close 
those “high-up” 
valves. Equip them 
with Babbitt Sprocket 
Rims and you can 
control them quickly 
and safely from the 
floor; Babbitt Rims 
are easily attached 
and low in cost. They 
show real savings in 
time and steam—help 
guard i acci- 
dents. ow is the 
time to fit your over- 
head valves with 
Babbitt Rims. Write 
today for further in- 
formation, 


BABBITT STEAM SPECIALTY CO. 
New Bedford. Mass., U. S. 4. 


Babbitt 


—Adjustabie— 
SPROCKET RIM 
with Chain Guide 








This photo was taken at the invitation of the Muzak Tran- 
scriptions, Inc., at their new New York plant for the manu- 
facture of fine radio transcriptions of programs for broad- 
casting. Sarco selected float-thermostatic steam traps for 
the platens on the molding presses to secure continuous 
condensate removal without disturbing the temperature con- 
trol; inverted bucket steam traps for the dryer coils and 
steam lines because they can stand hard knocks; Sarco 
thermotons for the cleaning and plating tanks because they 
combine temperature control at the cost of steam traps 
alone. Simple Sarco type LSS electric thermostats provide 
temperature control for the ovens. 15s: 


SARC 


SAVES STEAM 


Ny: U code model. i7-¥, B Mani, Lom 
475 Fifth Avenue, New York, N. Y. 
Sarco Canada Ltd., Federal Bldg., Toronto, Ont 
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AIR CLEANERS 
Burgess Battery Co. 

AIR COMPRESSORS 
De Laval Steam Turbine Co. 


Fuller Company 
Worthington Pump & Machy. 
Corp. 


AIR PREHEATERS 
Air Preheater Corp. 
Babcock & Wilcom Company, The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
AIR WASHERS 
American Blower Corp. 
ANTI-CORROSIVE COATINGS 


ey Co. of Amer. 
em & Cont Inc., D. W. 
ANTI-FRICTION METAL 
Magnolia Metal Co. 
ARCHES, BOILER & COM- 
BUSTION 
Carborundum Co., The 
BAFFLES, BOILER 
Engineer Co., The 
BEARING METAL 
Magnolia Metal Co. 
Baste, V TYPE 
ilmer Co., L. 
naan. RUBBER 
Gilmer &' Co. sp be ea 
BELTING, SILENT CHAIN 
Morse Chain Co. 
BLOWERS, FAN AND 
FURNACE 
— Coal Burner Co. 
us Engrg. Corp. 
val Steam Turbine Co. 
Bek Mfg. Co., L. J. 
oe TURBINE 
Elliott Company 
Terry Steam ag ag Co., The 
Wing Mfg. Co., L. J. 
BOILER BLOW-DOWN 
SYSTEMS 
Cochrane Corporation 
— Softener Corp. 






A Convenient Listing of : Power Plant 


Henszey Company 
Infilco Incorporated 
National — Corp. 
Permutit Co., 


BOILER ee 
American Water — Co., The 
Bird-Archer Co. 

Buromin 
Dearborn Chemical Company 


Permutit Co., 
Water Treatment Co. of America 


BOILER FEED WATER 
hy aay 4 APPARATUS 


sce — 

Elgin Softener Co 
Graver Tank & Mig. Co., Inc. 
Infilco pecorporate 
Permutit Co., The 


BOILER SETTINGS 
Carborundum Co., The 
Engineer Co., The 


BOILER & TURBINE 
COATINGS 
Dampney Co. of Amer. 


BOILER TUBES 
Babcock & Wilcox Tube Co. 
Electroweld Steel Corp. 
Steel & Tubes Division of 
Republic Steel Corp. 


sesnee WATER TREAT- 
wAmerican oe 7: ae Co., The 


etz, W. H 

Bind Archer Co., The 

Buromin Company, The 
Cochrane Co 
Dearborn Chemical Company 
Dowell Incorporated 
Electric cerry A Co. 
Elgin Softener Corp. 
Graver Tank & ~— Co., Inc. 
Hall Laberatories, Inc. 
Haering & Ce., Inc., D. W. 
Infilco Incorporated 
National Aluminate Corp. 



























— 


Legh ee Co., The 
Bas portioneers %, Inc, 
ater Trossmant Co. of America 


en ean POWER AND 


ge sorts & Wilcox Company, The 
Combustion Engrg. Co., Inc. 
Foster | ag 7g Corporation 
Keeler Co., 
Murray ay Works Co. 
- acargy —p Boiler Company 
ogt Machine Co., a Henry 
Wickes Beiler Co., 
BREAKERS — 
American Pulverizer Co. 
Pennsylvania Crusher Co. 
BRONZE BAR METAL 
Magnolia Metal Co. 
BUCKET ELEVATORS 
Bartlett & Snow Co., The C. O. 


BURNERS, COAL, PULVER- 
IZED 


Babcock & Wilcox Co., The 
BURNERS, COMBINATION, 
IL & GAS, OIL 


re) & COAL, 
GAS & COAL 
Babcock & Wilcox Co., The 
BURNERS, GAS 
Engineer Co., The 
BURNERS, OIL 
Babcock & Wilcox Co., The 
ineer Co., The 
BURNERS, WIDE RANGE OIL 
Babcock & Wilcox Co., The 


CABLEWAYS 
Sauerman Bros., Inc. 
CEMENT, IRON 
Smooth-On Mfg. Company 
X-pando Corp. 
CEMENT, REFRACTORY, 
ACID PROOF, FURNACE 
AND HIGH TEMPERATURE 
Atlas Lumnite Cement Co., The 
Babcock & Wilcox Company, The 
Baldwin-Hill Co. 
Carborundum Co., Inc. 
Ehret Magnesia Mfg. Co. 
Kellogg Co., The M. W. 
CHAINS, DRIVE 
Morse Chain Co. 
CHAIN WHEELS 
Babbitt Steam Specialty Co. 
CHEMICALS, WATER 
TREATING 
American Water Softener Co., The 
Betz, W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company, The 
Dearborn Chemical Company 
Dowell Incorporated 
Electric Chemical Co. 
Elgin Softener Corp. 
Haering & Co., Inc., D. W. 
National Aluminate Corp. 
Permutit Co., The 
% Pro ortioneers %, Inc, 
Water Treatment Co. of America 


CHIMNEYS 
American Chimney Corp. 











































“PENNSYLVANIA” 





CRUSHERS 


BRADFORD BREAKERS 

Reduce R.O.M. for Stoker or Pulver- 
izer feed with absolutely no oversize and 
low “over-grinding.” Crush by gravity- 
impact. Automatically eject, without 
damage, tramp iron, mine debris and 
hard rock. Low H. P. ... slow speed 
. « - long life. Low upkeep .. . rugged 
us thoroughly dependable. 25 to 500 
T.P.H. Stee built. Patented. 


The Central Feed REVERSIBLE Is the 
most outstanding — in Hammer- 
mill design in 20 y . BEVERSI- 

is an exttanive “Pennsylvania” 
feature. Automatic hammer oe 
Feed R.O.M. pp Money os 5 
Cages ... protection. 
Renged ae Pe Met to 500 T.P.H. 
Steelbuilt. Patented. 


“BRADF ORD-HAMMEBNILLS” 


Combine good features of “Pennsyl- 
vania” Bradford Breaker and Hammer- 
mill. Take R.O.M or smaller. Crush 
finer than Bradford, but less than Ham- 
mermill. 25 to 500 T.P.H. Ruggedly 
Steelbuilt. Patented. 


SINGLE ROLLS 
Take R.O.M. and down foot Quick 
adjustability from %” = ti sizing... 
mp iron relief . speed . 
modest H.P. Crush Ash ‘Clinker Bteel- 
built. Patented. 


“GRANULATORS” 


Granulate materials of medium hard- 
ness... PR ecgeeonns a coal... Gypsum 
, to product sizes %” to 2”, 
with teats fines and oversize. Oper- 
ation practically dustless. 
are available 
to interested parties 


PENNSYLVANIA CRUSHER CO, 
Liberty Trust Bids., PHILADELPHIA, PA. 


New Yerk Pittsburgh Chieage 
Lenden Les Angeles Birmingham 








PATCH FLOORS 


. « While Traffic Rolls 


Roll a drum of INSTANT-USE over to the hole in the floor—remove 









e lid—shovel out enough to fill the hole—tamp 
smooth—and open the spot to regular traffic im- 
mediately, without oe You’ll have a tough, 
solid, permanent patch that formerly took 24 
hours to get. This rugged, new plastic bonds 
tight to old concrete, withstands extreme loads. 
Keep a drum on hand. Immediate shipment. 


~REQUEST DESCRIPTIVE FOLDER 
_and Details of FREE TRIAL OFFER 


INSTANT-USE 


FLEXROCK CO., 2323 Manning St., Phila., Pa. 
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CLEANING COMPOUNDS 
Calgon, Inc. 
Dearborn Chemical Company 
COAL 
Coal Bureau of Upper Monon- 
gahela Valley Coal Association 
COAL, ASH Grouse AND 
STORAGE EQUIPMEN 
Bartlett & Snow Co., The Cc. O. 
Fuller Company 
Sauerman Bros., Inc. 
COAL CRUSHERS 
American Pulverizer Co. 
Bartlett & Snow Co., The C. O. 
Pennsylvania Crusher Co. 
COAL » WEIGHING & MEASUR- 
ING EQUIPMENT 
Richardson Scale Co. 
COCKS, AIR AND STEAM 
Crane Co. 
Dart Mfg. Company, E. M. 
Fairbanks Company, The 
Lunkenheimer Co. ‘eh The 
pan eg & ‘Co. W ee 
iams Valve Co., The D. T. 
COMBUSTION CONTROL 
SYSTEMS 
American Coal Burner Co. 
Bailey Meter Company 
Brown Inst. Co., The 
Cash Company, A. W. 
Engineer Co., The 
Hagan Corporation 
Hays Corporation, The 
Leeds & Northrup Co. 
Republic Flow Meters Co. 
COMBUSTION RECORDERS 
Bacharach Ind. Inst. Co. 
Brown Instrument Co., The 
Hays yg, neo The 
Leeds & Northrup Co. 
Permutit Co., The 
COMPOUNDS, PIPE JOINT 
—— Mfg. Company 


- lo Corp. 
COMPRESSORS, GAS 
Fuller company 
COMPRESSORS, ROTARY 
Fuller Company 


CONDENSERS 

Allis-Chalmers Mfg. Co. 

Elliott Company 

Foster Wheeler Corporation 

Lummus Co., The 

Worthington Pump & Machy. 

orp. 
CONDUITS, INSULATING 
HEATING 

Ric-Wil Company, The 
CONTROL EQUIPMENT, 
ELECTRICAL 

Cutler-Hammer, Inc. 

General Electric Company 
CONTROLLERS, LIQUID 
LEVEL 

Cash Company, A. W. 

Cochrane Corp. 

Fisher Governor Co. 

Foster Engrg. Co. 

Northern Equipment Co. 

Taylor Inst. Cos. 

Cer re SYSTEMS 
Bartlett & Snow Co., The C. O. 

Sauerman Bros., Inc. 
CONVEYORS & ELEVATORS 

FOR a AND ASH 
HAN NG 

Recs & Snow Co., The C. O. 

Fuller Company 
COOLERS, TRANSFORMERS 

Wing Mfg. Co., L. J. 
COOLING SYSTEMS, 
NOZZLES AND PONDS 

American Blower Corp. 

Foster Wheeler Corporation 

Marley Company, The 

Pritchard & Co., J. F. 

Yarnall-Waring Company 
COOLING TOWERS 

Foster Wheeler Corp. 

Marley Company, The 

Pritchard & Co., J. F. 
bea dg a a 
CORROSION 9 anne 

Betz, W. H. & L. D. 
Haering & Co., Inc., D. W. 


COUPLINGS, FLEXIBLE 
Americ Bap Corp. 
Morse 
Nicholson & od W. H. 

Terry Steam Turbine Co., The 

COUPLINGS, UNION 
Dart Mfg. Co., ~ Lg 

DEAERATORS A 

DEAERATING HEATERS 
Cochrane Corporation 
Elliott Company 
Permutit Co., The 
Swartwout Co., The 

DECONCENTRATORS 
Elgin Softener Corp. 

DES PERHEATERS 
Babcock & Wilcox Co., The 
Elliott Company 
Northern Equipment Co. 

DIESEL ENGINES 
— La Vergne Sales 

t) 


rp. 
=e Pump & Machy. 


DRAFT. INDUCERS 
Wing Mfg. Co., L. J. 
DRIVES, V BELT 
Allis-Chalmers Mfg. Co. 
DUST COLLECTORS 
American Blower Corp. 
Prat-Daniel Corp. 
a ah gs 
Babcock & Wilcox Co., The 
Combustion Eng’r’g Co., Inc. 
Foster Wheeler Corporation 
EJECTORS 
Elliott Company 
Lummus Co., The 
ELECTRICAL SUPPLIES 
Cutler-Hammer, Inc. 
General Electric Company 
ELECTRICAL WIRE AND 
CABLES 


General Electric Company 
ENGINES, GAS, OIL, 
GASOLINE 

Baldwin-De La Vergne Sales 

Corp. 


uipment and Supplies Advertised Regularly in 1 POWER PLANT ENGINEERING 


ek steed 


Worthington Pump & Machy. 
Corp. 
ENGINES, PUMPING 
Murray Iron Works Co. 


ENGINES, STEAM 
Elliott Company 
Murray Iron hg Co. 
Skinner Engine C 
Troy Engine & Mach. Co. 
ENGINE STOPS 
Strong, Carlisle & Hammond Co. 


EVAPORATORS 
Foster Wheeler Corporation 
Lummus Co., The 


EXHAUST HEADS 

Cochrane Corp. 

Swartwout Co., The 
EXHAUSTERS FOR VENTI- 
LATING AND DRYING 

Wing Mfg. Co., L. J. 
FABRICATION, STEEL 
PLATE 


Graver Tank & Mfg. Co., Inc. 
FANS, ten AF VENTILAT- 
ING AND DRYING 

——s Blower, Corp. 

pus gre. 3 
Wee Mfg. Co., Ly 
FEEDERS, CHEMICAL 

American Water Softener Co., The 

Fuller yy 4 

Manzel Bros. Co. 

Permutit Co., The 

%Proportioneers%, Inc. 
== PULVERIZED 


AL 
Babcock & Wilcox Co., The 
Fuller Company 
FEED WATER HEATERS 
AND PURIFIERS 
ochrane Corporation 
Elliott Company 
Foster hy Suneeion 
Permutit Co., 
Swartwout ag i "The 
Worthington Pump & Machy. 
Corp. 








Why waste metal needlessly? 
. « s The amount of metal in 
Therm-O-Tile Underground 

@ Conduit is Practically Nil @ 








THERM-O-TILE 


Reg. U: S. Pat. Of, 


















When you specify Therm-O-Tile you get not only the 
simplest, strongest, and most complete underground pipe 
conduit obtainable, but you HELP WIN THE WAR by 
saving metal. Pipe supports and saddles require 
the only metal in this highly efficient 
conduit —an exceedingly im- 
portant advantage 
right now. 


















PROTECT Small Boilers and Tanks with 
Reliance Junior Alarms 


OU’LL BE WISE to consider any liquid level 
container under pressure,temperature or both, 
as potential danger spots in these days of forced 
arched constraction. Iuternel eed. Radiance Janie Alarms call attention to 
channel drain. to. Ask for Bulletin 381. Souaauaiie low or high levels before trouble 
Sad end inlaleg ty, Jobne Manele Construction Unit jal develops — blast shill whistle or sound electri 
signals when levels reach predetermined points. 
H. WwW. PO RTER & COo., oo Illustration shows Junior Alarm as guard for high 
8208 FeeBadiwen Awe Sleaal: Ghia Seon level on continuous blow-off flash tank. Whistle 
gnuy 3 , Y valve is float-actuated — sensitive, trouble-free. 

Without obligating us in any way, {] Please send Bulletin 381. 


(Send representative. [] Enclosed is a sketch, with principal Write for Junior Alarm bulletin. 
data of a prospective job, on which we shall be glad to have 
your [] comments, [J quotations. 

Clip your name, firm, and address to this ad; tear out with the checked squares 
above, mail, and you will hear from us promptly. 


Monolithic 
concrete base. 
broken stone fill. 
No bell. y Bo Condensate 








The Reliance Gauge Column Company 


Cleveland, Ohio 





5902 Carnegie Avenue 
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FEED WATER TREATMENT 
Allis-Chalmers Mfg. 
American Water So tener Co., The 
Betz, W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company, The 
Cochrane Corp. 
Dearborn Chemical Company 
Dowell Incorporated 
Electric Chemical Co. 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Hall Laboratories, Inc. 
Haering & Co., Inc., D. W. 
Infilco Incorporated 
National —— Corporation 
Permutit Co., The 
% Proportioneers %- Inc. 
Taylor & Co., W. 
Water Treatment 4 of America 
FILTERS, OIL 
Bowser & Co., Inc., S. F. 
Nugent & Co., Inc., Wm. W. 
FILTERS, OIL REMOVING 
Elgin Softener Corp. 
Infilco Incorporated 
Permutit Co., The 
FILTERS, WATER 
Cochrane Corp. 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Infilco Incorporat 
Permutit Co., The 
FIRE BRICK AND CEMENT 
Babcock & Wilcox Company, The 
Carborundum Co., The 
FIRE HYDRANTS 
Kennedy Valve Mfg. Company 
4S Fae FLANGE AND 


a Co. 
Dart Mfg. Co., £. M. 
Grinnell Company, I Inc. 
ees © Ww. 
Kennedy Valve Mfg. "Company 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
— Forge & Pipe Wks. 

Tube Turns, Incorporated 


, A ‘Convenient Listing of Power: Plant 


Vogt Machine Co., Inc., Henry 
Watson-Stillman Co. » The 
FITTINGS, FORGED STEEL 
Cochrane Corp. 
Watson-Stillman Co., The 
FITTINGS, MALLEABLE 
Flori Pipe Co., The 
FITTINGS, be! ig 
Srp Pipi ke i Cc 
idwest Pipin, up 0. 
Taylor Forge E Pi singly < 
Tube Turns, lesaceeealan 
Vogt Machine Co. = Henry 
Watson-Stillman .. The 
FLAT GAUGES 
Ernst Water Column & Gage Co. 
FLOATS 
Ernst Water Column 4 Gage Co. 
Nicholson & Co., W. H 
Reliance Gauge Column Co. 
FLOORING, OPEN STEEL 
Dravo Corporation ; 
FLOOR REPAIRS AND 
RESURFACING 
Flexrock Co. 
FLOW METERS 
American Dist. Steam Co. 
Bacharach Ind. Inst. Co. 
Bailey Meter Company 
Brown Inst. Co., The 
ilders-Providence, Inc. 
Cochrane Corporation 
Republic Flow Meters Co. 
FLUE GAS ANALYSIS 
INSTRUMENTS 
Bacharach Ind. Inst. Co. 
Permutit Co., The 
FURNACE FIRE OBSERVERS 
Springfield Boiler Company 
FURNACE LINING BRICKS 
Babcock & Wilcox Company, The 
Carborundum Co. 
FUSES 
Genera! Electric Co. 
GASKETS 
Belmont Pkg. an “ad Co., The 
Chesterton Co., A. 















Ehret Magnesia Mfg. Co. 
Garlock Packing Company 
Kellogg Co., The M. 
Ra -Manhattan, Inc. 
Smooth-On Mfg. Co. 
gy ont COCKS 
Ernst Water agg = & Gage Co. 
acd Co., Inc., The Paul B. 
Reliance Gauge Colunin Co. 
Williams Gauge Co., The 
GAUGE GLASS PROTECTORS 
Water Column & Gage Co. 
Huyette Co., Inc., The Pa 
GAUGE GLASSES 
Chesterton Co., A. W. 
Corning Glass Works 
Ernst Water Column & Gage Co. 
Huyette Co., Inc., The Paul B. 


GAUGE GLASS GASKETS, 
HIGH i ae” meg gt” pa 
Chesterton Co., 
Ernst Water la & Ga nS 1. 
Huyette Co., Inc., The Pa 


eave DRAFT, st0UrD. 


Bailey Meter Company 
Brown Instrument Co., The 
Hays Corporation, The 
Liquidometer Corp 

Republic Flow Meters Co. 
Taylor Inst. Cos. 


Ganers Te PRESSURE AND 
cerry Tod. Inst. Co. 

GAUGES, TANK 
Liquidometer Corp. 


GAUGES, WATER 
Ernst Water 


eimer 
Rellance Gauge Column Co. 
Williams Gauge Co., The 
Yarnall-Waring Company 
GEARS, BESUCTION 
ze Laval Steam Turbine Co. 
Terry Steam Turbine Co., The 
GENERATING SETS 
Allis-Chalmers Mfg. 
Elliott Compan 
Murray Iron Works Co. 
Terry Steam tome Se. ed 
Troy Engine & M achine C 
GENERATORS, ELECTRIC 
Allis- ers Mfg. Co. 


Terry Steam Turbine Co., The 

Troy Engine & Machine Co. 
GOVERNORS, PUMP 

Atlas Valve Company 

Cash Company, A. W. 

Davis Regulator Co. 

Fisher Governor Co. 

Foster Engrg. Co. 

Northern Equipment company 

Williams Gauge Co., The 
a dog & GRATE BARS 

Flynn & Emrich Co. 

Squires Co., The C. 

Swartwout Co., The 
GRATING, STEEL 

Dravo Corporation 











Dense without brit- 
tle—tough, yet jient, 
Vulcodise will not swell, 
warp or sof fact 
its absorption is less than 
1 per cent. . . That is 


holder as easily as a new 
one goes in. N 
hammer and chisel to cut 


Write for descriptive bul- 
letin. 






















THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 
« 








this magazine. 


supplies. 








CLASSIFIED. . 


For Your Convenience 


Everything from Air Compressors to 
Whistles — 266 different classes of 
products used in operating and main- 
taining power plants—are listed each 
month in the Where-To-Buy section of 


Make it a rule to turn first to this up-to- 
date directory when you're in the mar- 
ket for power service equipment and 
t's classified for your con- 
venience, can save you time and money. 
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GREASE, EUPIA CASING 
Cook’s Sons, Ai 
Cities Service Oil Co. 

Shell Oil Co., Inc. 

Socony- Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
Sun Oil Compan: 

Texas Company, The 

Tide Water Associated Oil Co. 

HEATERS, AIR 
Prat-Daniel Corp. 

HEATERS, WATER 
American District Steam Co. 
Lummus Co., The 
Permutit Co., The 

HEAT EXCHANGERS 
Babcock & bey Co., The 
Kellogg Co., The M. W. 
Lummus Co. .» The 
Marley Company, The 
Vogt Machine Ons Inc., Henry 

HOISTS 
American Eng’r’g Co. 

HYDROMETERS 
Taylor Instrument Cos. 

ICE MAKING AND 

REFRIGERATING 

MACHINERY 
Vogt Machine Co., Inc., Henry 
— Pump & Machy. 

0: 
ILLUMINATORS, GAUGE 
GLASS 


Ernst Water Column & Gage Co. 
INSTRUMENTS, 
ELECTRICAL 

Biddle Co., Jas. G. 

General Electric Company 

Leeds & Northrup Co. 
INSULATION, HEAT 

American Dist. Steam Co. 

Baldwin-Hill Co. ~ 

Ehret Magnesia Mfg. Co. 
Johns-Manville 
INSULATION TESTERS 

Biddle Co., Jas. G. 
INSULATING MATERIAL 

General Electric Company 


JOINTS, EXPANSION 
American District Steam Co. 
Yarnall-Waring Company 

LUBRICANTS |. 

Cities Service Oil Co. 
Cook’s Sons, ime .» Adam 
Shell Oil Co., Inc. 

Socony-Vacuum Oil Co., Inc. 

standard Oil Co. (Indiana) 

sun Oil Company 

‘exas Company, The 
Tide Water Associated Oil Co. 

LUBRICATING PASTE 
Garlock Packing Co., The 

LUBRICATORS 
Bowser & Co., Inc., S. F. 
Lunkenheimer Co., The 
Manzel Brothers Conpany 
Powell Co., The 
Williams Valve Co.. "The DT. 

MAGNETIC SEPARATORS 
Cutler-Hammer, Inc. 

MECHANICAL DRAFT 

APPARATUS 
American Blower Corp. 
Coppus Engrg. Corp. 

METAL ENCLOSED 

CUBICLE CONTROL 
Cutler-Hammer, Inc. 

METAL HOSE 
Bendix Aviation Corp. 

METERS, AIR AND GAS 
American Dist. Steam Co. 
Bailey Meter Company 
Builders-Providence, Inc. 
Cochrane Corp. 

Republic Flow Meters Co. 

METERS, BOILER 
Bailey Meter Company 
Brown Inst. Co., The 

Builders-Providence, Inc. 
Hays Corporation, The 
Republic Flow Meters Co. 
Taylor Instrument Cos. 

METERS, COAL 
Bailey Meter Company 


METERS, WATER AND 
STEAM 





| Mnwmn 


American District Steam Co. 





Socony-Vacuum Oil Co., Inc. 
Bailey Meter Company Standard Oil Co. (Indiana) 
Brown Inst. Co., The Sun Oil nny 
Builders-Providence, Inc. Texas Company, T 


Tide Water jt al Oil Co. 
OILS, FUEL 

Cities Service Oil Co. 

Shell Oil Co., Inc. 

Socony-Vacuum Oil Co.. Inc. 

Standard Oil Co. (Indiana) 

Sun Oil Company 

Texas Company, The 

Tide Water Associated Oil Cu. 
OILS, LUBRICATING 

Cities Service O:1 Co. 


Infilco Incorporated 

Cochrane Corporation 

Henszey Company 

Republic Flow Meters Co. 

Simplex Valve & Meter Co. 

Taylor Instrument so 

MONEL METAL RINGS, 
RODS, CASTINGS, FORGINGS, 
TUBING, SHEETS, WIRE 
AND WIRE CLOTH 

International Nickel Co., Inc. 
MOTOR CONTROL Cook’s Sons, Tac.» Adam 

Cutler-Hammer, Inc. = nS Co., “? re 
MOTORS ocony- cone il ne. 

Allis-Chalmers Mfg. Co. Standard Oil Company (Indiana) 

Elliott Company Sun Oil Compan: 

General Electric Company Texas Company, The 
MUFFLERS Tide Water Associated Oil Co. 

Burgess Battery Co. OIL ene a a HEAT- 


ING EQUIPM 
NOZZLES FOR ALL Engineer Co., _— 


PURPOSES 
Bacharach Ind. Inst. Co. OIL STORAGE EQUIP a 
Variey Company, The Bowser & Co., Inc., S. 
Y 1-Waring Company OIL TANKS 


Bowser & Co., Inc., S. F. 
Graver Tank & Mig. Co., Inc. 
Manzel Brothers Company 


ORSATS 
Bacharach Ind. Inst. Co. 


PACKING, jeneercs. FLAX 
AND METALLIC 
Belmont Pkg. “hag Rubber Co., The 
Chesterton , A. 
Ehret Meaneels Mfg. Co. 
France Packing Co. 


NOZZLES, BOILER 
Taylor Forge & Pipe Wks. 

OIL AND GREASE CUPS 
Lunkenheimer Co., The 
Powell Co., The Wm. 
Williams Valve Co., The D. T. 

OIL BURNING EQUIPMENT 
Engineer Co., The 

OILERS, TELESCOPIC 
Nugent & Co., Inc., Wm. W 

OILING AND FILTERING 


SYSTEMS Garlock Packing Co., The 
Bowser & Co., Inc., S. F. | a mine 
Nugent & Co., Inc., Wm. W. aybestos-Manhattan, Inc. 


OILING DEVICES 
Bowser & Co., Inc., S. F. 
Nugent & Co., Inc., Wm. W. 
OILS, CUTTING 
Cities Service Oil Co. 
Shell Oil Co., Inc. 


PACKING, RAE LEC. FOR 
CONDENSER TUBES 
Belmont Pkg. z Rubber Co., The 
France Packing Co. 
Garlock Packing Co., The 
Raybestos-Manhattan, Inc. 

















401 N. BROAD ST. 


a Hi Y, 
3 4 ‘ppp 
tf Ni 0 i 





"“PBH’” GAUGE COCK 


A gentle pull opens this sturdy, long-wearing gauge 
cock and an adjustable weight automatically closes 
it when you let go. Removable monel metal seat 
and copper valve pencil insures leak-tight service. 


Write today for catalogue and prices. 


The PAUL B. HUYETTE CO., Inc. 


Est. 1896 


PHILADELPHIA, PA. 





WATER GAUGES 
GAUGE- -GLASS 
BOILER WALL 
BOILER ALAR 









eno ech 
COATING * 
RMS, INSTRUMENTS & co 


= Vertions _ Inclined 


TITE 
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Fuel is Vital for VicTory 
~"BYRITE COx Readings 


Expose Fuel Waste 
INSTANTLY/ 













The amazingly simplified FYRITE 
“Orsat’’ Analyzer makes accurate 
flue gas tests easy—instantly tell- 
ing you what percentage of your 
fuel is being wasted. The FYRITE 
is conveniently held in the hand 
while analysis is taken. It is ac- 
curate within 14 of 1% COz; spill- 
proof in any position; rugged, 
durable, compact. More than 
(000 in use. 


RETURN COUPON BELOW. Obrain literature 
on Fyrite and learn how to get immediate 
delivery under priority regulations. 





SEND DATA ON FYRITE “ORSAT” 











COMPLETE 
$] 85° WITH INDUSTRIAL 


TYPE FLUE FILTER 


BACHARACH 


Industrial Instrument Co. 


Name 














Address 












City State 




























A Convenient Listing of ‘Power Plant . 


PACKING, PISTON AND 
ROD, VALVE STEM 
Belmont Pkg. & Rubber Co., The 
Chesterton WwW. 
Combination Pump Valve Co. 
Ehret Magnesia ifg. Co. 
France Packing 
Garlock Packing Es., The 
ohns- Manville 
aybestos-Manhattan, Inc. 


con G, SHEET, VALVE, 


MP 
Belmont Pkg. Ae Rubber Co., The 
Chesterton , A. W. 
Ehret Magnesia Mfg. Co. 
France Packing Co. 
Garlock Packing Co., The 
ohns-Manville 
ybestos-Manhattan, Inc. 
PAINT, ANTI- se a 
METAL, PROTECTIVE, 
STEEL ‘PRESERVATIVE 
HEAT RESIS 
Dampney ty a . 


PANEL BOARDS 
Falstrom Company 


vEorrEess CONTROL 
EQU ENT 

odes tz, W. H. & L. D. 
Taylor & Co., W. A. 


pH one yy eel 
etz, W. 
Permutit ot Ske 
Taylor & Co., W. A. 


PIPE BENDING 
Flori Pipe Co., The 
Watson-Stillman Co., The 

PIPE COILS AND BENDS 
American Dist. Steam Co. 
Flori Pipe Co., The 
Grinnell Company, Inc. 
Kellogg Co., The M. W. 


PIPE COVERING 
American District Steam Co. 
Baldwin-Hill Co. 

Ehret Magnesia Mfg. Co. 
fobne- Manville 
orter Co., H. W 

PIPE, FLANGE 
Flori Pipe Co., The 

PIPE, IRRIGATION 
Flori Pipe Co., The 

PIPE SAVERS 
Sarco Company, Inc. 

PIPE, SEAMLESS STEEL 
Flori Pipe Co., The 

PIPE, SPIRAL WELDED 
Taylor Forge & Pipe Wks. 

PIPE SUPPORTS, GUIDES 
American District Steam Co. 
Grinnell Company, Inc. 

PIPING MANUFACTURERS, 

FABRICATORS 
Electroweld Steel Corp. 
Flori Pipe Co., The 
Grinnell go ny, Inc. 

idwest ping Supp O. 
National hd stag & M A 
Steel & Tubes Divisin of 

ood Steel Corp. 
Taylor Forge & Pipe Wks. 

POWER METAL 
Magnolia Metal Co. 

ee 


—— Pump & Machy. 
‘orp. 
Wg A Sy age lg .< 
Co., Inc. 
% Proportioneers oncers 96, og 


PROTECTIVE COATING 










_ 


PULVERIZERS 
American Pulverizer Co. 
Babcock & Wilcox Co., The 
Bartlett & Snow Co., The C. O. 
Pennsylvania Crusher Co. 
ag PRIMING SYSTEMS 
De ae 7 Turbine Co. 
PUMPS, RREL 
Seeiedar ame Co. 
PUMPS, BOILER FEED 
Aldrich Pump Co. 
Allis-Chalmers Mfg. Co. 
ag Be s Engrg. Corp. 
aval Steam Turbine Co. 
Warren Steam Pump Co., Inc. 
— Pump & Machy. 


‘orp. 

PUMPS, CENTRIFUGAL 
Aldrich Pump Co. 
ao mis. Co. 

cop ngrg. Corp. 
“yn Steam eee Co. 
Soman Pump 
Warren F sco ame Co., Inc. 


= Pump & Machy. 


orp. 
PUMPS, DEEP WELL 
Aldrich Pump Co. 
Pomona Pu: Co. 
pei ELEVATOR, FIRE 
ENERAL SERVICE 
mac = ion Steam Turbine Co. 
Warren Steam Pump Co., Inc. 
































PUMPS, OIL 
Bowser & Co., Ine, S. F. 
Blackmer Pump 
De Laval Steam ‘Turbine Co. 
Engineer Co., 
Manzel Ak, re 
PUMPS, PORTABLE POWER 
Blackmer Pump Co. 
PUMPS, POWER, ELECTRIC 
Aldrich Pump Co. 
Blackmer Pump Co. 
Warren Steam _m Co., Inc. 
Worthington Pump & *"Machy 
Corp. 
PUMPS, RECIPROCATING 
Watson-Stillman Co., The 
PUMPS, ROTARY 
Blackmer Pump Co. 
PUMPS, STEAM JACKETED 
Blackmer Pump 
PUMPS, TURBINE 
Warren Steam Pump Co., Inc. 
PUMPS, VACUUM 
Fuller ‘Company 
Warren Steam Pump Co., Inc. 
PUMPS, oe 
Pomona Pump 
Warren Steams Pump Co., Inc. 
PURGERS 
Armstrong Machine Wks. 
PURIFIERS, BOILER FEED 


Midwest Piping & £ Supriz So 

































National Valve & Dampney Co. of Amer PUMPS, HY 
ome ae company eo vee? FUEL ESSU — Sieur Sohenet Corp. 
— EQUIPMENT P Ranch _= co Graver Tank & . Co., Inc. 


Taylor pny & Pipe Wks. 


Soalanmes Engrg. Co., Inc. 
Vogt Machine Co., Inc., Henry 


Foster Wheeler Corporation — Incorporate 


Permutit Co., The 


MANZEL FEEDERS ELIMINATE GUESS WORK 
IN TREATING BOILER WATER 


Boiler compound injected in accurately measured amounts by 
Manzel Chemical Feeders insures maximum protection for your boil- 
ers. Installed directly on the feed water pump, Manzel Feeders in- 
ject a pre-determined amount of chemical on each 
pump stroke. 

Every gallon of water is treated because Manzels 
start, stop, speed up and slow down with the 
Pump. 

The pumping unit is the only part that 
comes in contact with the chemical. The en- 
tire feeder is sturdily built for years ~ 
of trouble-free service. 


Write for bulletin. 


MANZEL BROS. COMPANY 
327 Babcock St. Buffalo, N. Y. 





Warren Steam oll Co., Inc. 














<=,.MAY HELP YOU 
IN YOUR PROBLEM 





: ae 





True, most of our work at present is in 











War-Time activities. But there are no pri- pire gad 

orities on thinking and planning for © Corrective Boiler Feed Water Contrellers 

peace. Water Refining Headquarters will Chemical maintain a constant water lever 
i be glad to answer your problems... Feeders in your boilers, feeding them 

and perhaps we can furnish some equip- © Hot Process in proportion to evaporation. 

ment now. Water Let us send you Circular E-12 

THE C. E. SQUIRES CO. 
THE AMERICAN WATER SOFTENER COMPANY ' E. 40th St. and Kelley Ave. 


324 LEHIGH AVE., Cleveland, Ohio 


PHILADELPHIA, PA. 
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PURIFIERS, OIL 
Bowser & Co., Inc., S. F. 
Nugent & Co., Inc., Wm. W. 
PURIFIERS, STEAM 
Babcock & Wilcox Co., The 
Comoe Corp. 
an Corporation 
Intleo Incorporated 
Marley Company, The 
PYROMETERS 
Bailey Meter Co. 
Brown Instrument Co., The 
Leeds & Northrup Co. 
RECORDING INSTRUMENTS 
American Dist. Steam Co. 
Bacharach Ind. Inst. Co. 
Sor aca! Somaya Inc. 
Cochrane Co 
Leeds & Northrup Co. 
Sarco Company, The 
Simplex Valve & Meter Co. 
Taylor Instrument Cos. 


REFRACTORIES 
Atlas Lumnite Cement Co., The 
Babcock & Wilcox Co., The 
Carborundum Co., The 
REFRACTORY PATCHING 
MATERIAL 
Atlas Lumnite Cement Co., The 
Babcock & Wilcox Co., The 
Kellogg Co., The M. W. 


REGULATORS, DAMPER 
can Coal Burner Co. 

Atlas Valve Company 

Cash Company, 

Hagan Corporation 

Hays Corporation, The 

Republic Flow Meters Co. 
REGULATORS, FAN ENGINE 

Atlas Valve Company 

Foster Engrg. Co. 


REGULATORS, FEED WATER 
Atlas Valve Company 
ailey Meter Compan: any 
Northern Seulement 
Republic Flow Meters Co. 
quires Company, The C. E. 


reas 9 e 
Williams Gauge Co., The 








REGULATORS, PRESSURE 

Atlas Valve ae ge 

Cash Company, A 

Davis Regulator Co. 

Fisher Governor ag 

Foster Engrg. 

Hagan Cor; satin 

Northern uipment Company 

Republic Flow Meters Co. 
Sarco Company, Inc. 
Squires Company, The C. E. 
Strong, Carlisle & Hammond Co. 
Swartwout Co., The 
REGULATORS 
TEMPERATURE 

Atlas Valve Company 

Foster Engrg. Co. 

Sarco Company, Inc. 
REPAIR AND RESURFACING 
MATERIAL 

Flexrock Company 

Smooth-On Mfg. Co. 

X-pando Corp. 
RESEATING MACHINES, 
VALVE 

Leavitt Machine Co., The 
RESISTANCES 

Cutler-Hammer, Inc. 
RHEOSTATS 

Cutler-Hammer, Inc. 
RINGS, CHILL 

Wedge Protectors, Inc. 


RUST PREVENTIVES 
Dearborn Chemical Company 
Dowell, yw ug 
Haering & Co., Inc., 

Water Treatment Co. . America 
SCALE REMOVERS, 

MECHANICAL 

_Airetool Mfg. Co. 
Elliott Company 
Roto Company, The 

Wilson, Inc., Thos. C. 

SCALE REMOVING 

COMPOUNDS 
American Water Softener Co., The 
Bird-Archer Co., The 





HUAENUNONEUndarecnegnueeareUusagnUeanenUusnacedgateneneaeevUHNeeUeASTaeTeUeereeene veces a eeaeenenera cease eerste cae 


OPEN STEEL FLOORING ° SAFETY STEPS 


CONCRETE ARMORING 


T. TRI- LOK 


DRAVO CORPORATION 


300 PENN AVENUE, 


PITTSBURGH, PA 


REPRESENTATIVES IN PRINCIPAL CITIES 


Full descriptive catalog 
of Tri-lok Grating, Safety 
Treads and other prod- 


ucts on request. 


Buromin Co., The 

Dearborn Chemical Company 

Dowell, Incorporated 

Electric Chemical Co. 

Haering & Co., Inc., D. W. 

Permutit Co., The 

Water Treatment Co. of America 
SCRAPERS, DRAGLINE 

Sauerman Bros., Inc. 
SCALES, COAL 

Richardson Scale Co. 
SEPARATORS AND 
EXTRACTORS 

Cochrane Corporation 

Elliott Company 

Hagan Corporation 

Marley Compay, The 

National Va ive & Mfg. Co. 

Nicholson & Co Ep : a 

Strong, Carlisle ‘& Hammond Co. 

Swartwout Co., The 

Williams Valve Co., The D. T. 
SEPARATORS, COMP. AIR 

Leavitt Machine Co., The 
SHAFTING 

Electroweld Steel Corp. 

Steel & i. Division of 

Republic Steel Corp. 

SIGHT FLOW INDICATORS 

Cochrane Corp. 
SILENCERS 

Burgess Battery Co. 
SODIUM ALUMINATE 

Dearborn Chemical Company 

National Aluminate Corporation 
SPEED INDICATORS 

Biddle Co., Jas. G. 
SPEED yp ge CHAIN 

orse Chain Co 

SOUTEME COOLING 

Marley Company, te 


Aart E se 0.5 =f Be 
Yarnall mpany 
SPRINKLERS. 


rinnell > oe Inc. 
SPROCKET RIM 
Babbitt Steam any Co. 


‘Equipment and Supplies Advertised Regularly in POWER PLANT ENGINEERING 


SPROCKETS 


Prat-Daniel Corp. 
STEAM TRAPS 

American District - Co. 
Anderson Co., The V. 

Armstrong Machine Works 

Cochrane Corporation 

Crane 

Davis Regulator og 

Fisher Governor 

Golden-Anderson Valve Specialty 


Co. 
Nicholson & Co., W. H. 
arco Company, Inc. 
Squires Co., E. 
trong, Carlisle & Hammond Co. 


Williams Gauge Co., The 
Williams Valve Co., "The D. T. 
Yarnall-Waring Company 

so weeyorsy 

ey. RAT 








fg. 
pig me a a og heel 
Combustion + Co., Inc. 
anton Stoker Corp. 
Benak Stoker Company 


lynn & 
Iron a Mfg. Co. 
ee matey, 
Blackmer Pump Co. 


eee , A. W. 
Davis Regulater Co. 
= ‘alve & Mfg. Co., Inc., 


Elliot Com: 

Fisher Geman Co. 
Nicholson & Co., 

Nugene & Co., Inc. Wan. Ww. 


Sarco Company, In 
Sirens, Gerilale Carlisle 2! Hammond Co. 

















ASK fis: cn: THIS 
Feed Water Regulator ff 


The folder gives 17 
Reasons why the 


CAMPBELL 


is preferred by boiler op- 


erating engineers. 


Here are eleven of the reasons: 
Continuous Blowdown; 2—No Moving | 
Parts; 3—No Thermostats; 4—No Floats; 7 
5—No Links; 6—No Generators; 7—In- 
esponse; 8—Utmost Sim- 
plicity; 9—Lifelong Dependability; 


stantaneous 


High Efficiency and 11— 
Maximum Economy. 

We can’t give all of 
the advantages here. For 


nes its quick re- 
onse to water level T V VE 
¢ anges makes it ideal 


for handling abrupt load 


jumps. 291 South St., Newark, N. J. 
Representatives in Principal Cities 


Again, where desired, 
the water level can be 
varied through a range 
of 5” or 6” before fully 


i 


10— The Regu- 


The ATLAS 
Control Valve, 
lator and above, is easily 
— gives to the 

ns 





opening or closing the 
feed water control valve. 
In other words the 
CAMPBELL can be 
made to handle your own 
boiler conditions most ef- 
fectively. 

We make regulating 
valves for every service. 
See partial list at the 
right. Check and mail 
with your name, firm 
name, and address. 





send complete catermaties on the 

Campbell Boiler Feed Water Regulater. Alse, 

please send information on the following Attias 

products— 

0 Damper Regulators 
Temperature 

” Regulators 

0 Redueing Valves 

O Exhaust Control 

Systems 


O Pressure Regu- 
lators 


=) Pump Governers 

0) Fleat Valves 

0 Of! Control Cocks 

O Humidity Con- 
trollers 


2 Thermestats 
0 Balaneed Vaives 
"} Control! Vaives 
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SUPERKHEATERS, STEAM 
Babcock & Wilcox Co., The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Marley Company, The 

SWITCHBOARDS 
General Electric Company 

SWITCHES, SAFETY 
Cutler-Hammer, Inc. 

TACHOMETERS 
Biddle Co., James G. 

Brown Instrument Co., The 

TANKS 
Graver Tank & Mfg. Co., Inc. 
Kellogg Co., The M. W. 

THERMOMETERS, DIAL 
Sarco Company, Inc. 

THERMOMETERS, INDICA- 

TING & RECORDING 
Brown Inst. Co., The 
Leeds & Northrup Co. 
Taylor Instrument Cos. 

TILE CONDUIT FOR 

STEAM LINES 
American District Steam Co. 
Porter Co., H. W. 

Ric-Wil Co., The 

TRAPS, COMPRESSED AIR, 

VACUUM 

American Blower Corp. 

Anderson Co., The V. D. 

Armstrong Machine Works 

Nicholson & Co., W. H. 

Sarco Company, ‘Inc 


Strong, Carlisle & , = Co. 


TRAPS, STEAM, RADIATOR 
AND RETURN 

American District Steam Co. 

Anderson Co., The V. D 

Armstrong Machine 7 

Nicholson & Co., W. 

Sarco Company, Inc. 

Stree, ce Carlisle & Hammond 

0. 

Vernal Waskes Company 
TUBE CLEANERS, BOILER 
AND CONDENSER 

Airetool Mfg. Co. 





Chesterton Co., A. W. 
Elliott Company 
Roto Company, The 
Wilson, Inc., Thos. 

TUBES, SEAMLESS STEEL 
Babcock & A roe — Co., The 
Electroweld Steel C 
Steel & Tubes Divi 

public Steel Corp. 

TUBING 
Electroweld Steel Corp. 

Flori Pipe Co., The 

Scovill Mfg. Co. 

Steel & Tubes Division of 
Republic Steel Corp. 

TURBINES, STEAM 
Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 
Elliott Company 

General Electric Com ed 
Murray Iron Works 

Terry Steam nas 3g 9 Co., The 
Wing Mfg. Co., 

TRY COCKS 
Ernst Water Column & Gage Co. 


UNDERGROUND HEATING 
SYSTEMS 
American. District Steam Co. 
Baldwin-Hill Co. 
Ehret ae Mfg. Co. 
Johns- Manville 
e Porter 
Ric-Wil Company, The 
UNIONS 
Crane Co. 
Dart Mfg. Co., 
— Valve & Mig. Co., Inc., 


ion of Re 


UNIT HEATERS 
American Blower Corp. 
Cutler-Hammer, Inc. 
Grinnell Co., Inc. 
Murrav Iron Wks. Co. 
Wing Mfg. Co., L. J. 
VALVE DISCS 
Combination Pump Valve Co. 
Fairbanks Company, The 
Garlock Packing Company 














VALVES, ACID 
Everlasting Valve Co. 
VALVES, AIR OPERATED 
Everlasting Valve Co. 
R-S Produc , 
VALVES, ANGLE 
Edward Valve & Mfg. Co., Inc., 


The 
Everlasting Valve Co. 
VALVES, ALTITUDE 
Chapman Valve Mfg. Co., The 
Fisher Governor Co. 
Golden-Anderson Valve Specialty 


0. 
Simplex Valve & Meter Co. 
VALVES, AUTOMATIC 
CUT-OFF 
— Valve & Mfg. Co., Inc., 


e 
Northern Equipment Company 
R-S Products gon 


a! AUTOMATIC STOP 
AND CHECK 
chess Valve Mfg. Co., The 
Davis Regulator Co. 
= alve & Mfg. Co., Inc., 


Foster Engrg. Co. 
Golden-Anderson “Valve Specialty 


Powell Co., The Wm. 
VALVES, BACK PRESSURE 

Cochrane Corp. 

Davis Regulator Co. 

Fisher Governor Co. 

Foster Engrg. Co. 

R-S Products Corp. 


VALVES, BLOWOFF 
Chapman Valve Mfg. Co., The 
Cochrane Corp. 

Crane Co. 
=— Valve & Mfg. Co., Inc., 


Everlasting Valve Co. 
Fairbanks Comotny. The 
Powell Co., The Wm 
Reading Pratt " Cady Division 
of American Chain & Cable Co. 
Yarnall-Waring Company 
VALVES, BUTTERFLY 
R-S Products Corp. 
VALVES, CHECK 
Chapman Valve Mfg. 
Peay goad Pump 
ran 


o>. The 
‘alve Co. 


Fairbanks Company, The 
a Valve Specialty 


Kennedy Valve Mfg. Company 

Lunkenheimer Co. * The 

Powell Co., The 

Reading- Pratt & Cady Division 
of American Chain & Cable Co. 

Smolensky Valve Co., Inc., The 

Vogt Machine Co., Inc., Henry 

Williams Gauge Co., The 

Williams Valve Co., The D. T. 


VALVES, ELECTRICALLY 
OPERATED 
Brown Instrument Co., The 
Chapman Valve Mfg. Co., The 


Cutler-Hammer, Inc. 
Davis Regulator Co. 





c ; 
=" Valve & Mfg. Co., Inc., 











CORRECTS 


IMPERFECTIONS 
‘IN THREADS 
And Flange Faces 


Positive expansion after setting does more than end leaks 
permanently. It smooths flange faces and corrects im- 
perfect or burred threads. In these days when piping is 
hard to get, this exclusive X-Pando Pipe Compound fea- 
ture means that you can repair pipe joints you would 
ordinarily be forced to throw out. Get to know X-Pando. 
Ask your local mill supply house. There’s an X-Pando 


distributor near you. 


X-PANDO 
PIPE JOINT 
COMPOUND 


Expands as it sets. One formula for all 
uses. Goes 4 to 6 times further than 
Better than 
litharge and glycerin for all uses. Ex- 
pands and contracts with Pipe move- 


ordinary compounds. 


ment. Not aff d by v 


» de- 





flection, temperature, or pressures. The 
perfect sealing compound. Holds any- 
thing carried in metal pipe except some 


heavy acids. 


See Your Local Mill Supply 
Distributors Everywhere 





X-PANDO CORPORATION 


43-15 — 36th Street + Long Island City, N. Y.- 


Canadian Distributors: LaSalle Products (ta 








STilwell 4-7180 


159 Jean Talon St W Montreal. Quebec Canad 
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SMOLENSKY 
RADIAFLOW 
NOISELESS 
CHECK 
VALVES 


Friction head loss has been elimi- 
nated in SMOLENSKY Noiseless 
Check Valves, which assures effi- 
ciency and safe operation. Flow © 
through valve is radical—passage 
almost needle point from start to 
finish. Always noiseless. Meehan- 
ite Metal “A” produces solid and 
harder valve seats that resist cor- 
rosion. 
every large office building, and 
widely used in large manufactur- 
ing plants and city water works. 


e Write today for free bulletins 


THE SMOLENSKY VALVE CO., CLEVELAND, OHIO 
1931 W. 47th St—Melrose 2614 | 


ELIMINATED 


Specified for practically 








to Shorten 


* 





How You Can Help 


Buy and keep on buying War Savings 
Bonds. Every Bond purchased helps 
finance the making of a gun, tank, 
airplane or ship—helps speed victory 
for our armed forces 


the War 


* 



























unt 








Reet Valve & Mfg. Co., Inc., ! 


Everlasting Valve Co. 

Fairbanks Company, The 

Northern Equipment Company 

Powell Co., The Wm. 

Reading-Pratt & Cady Division 
of American Chain & Cable Co. 

R-S Products Corp. 


VALVES, FLOAT 


Atlas Valve Compa: 4 
Cash Company, A. 
Davis Regulator Co. 
Fisher Governor Co. 
R-S Products Corp. 


VALVES, GAS 


Everlasting Valve oe 
R-S Pr 


VALVES, cars ‘AND oLgpe 
Chapman Valve Mfg. Co., Th 
Crane Co. 
— Valve & Mfg. Co., si ss 
Everlasting Valve Co. 
Fairbanks Company, The 
Grinnell Consens, Inc. 
Renned Valve tg Company 
Lunkenheimer Co., The 
National Valve & "Mig. Co. 
Powell Co., The Wm 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Strong, Carlisle & Hammond Co. 
Vogt Machine Co., Inc., Henry 
Williams Valve Co., The D. T. 


VALVES, HYDRAULIC 


Cash Company, A. W. 
Chapman Valve Mfg. Co., The 
=" Valve & Mfg. Co., Inc., 
Fairbanks Company, The 
Kennedy Valve Mfg. Company 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
R-S Products Corp 
Vogt Machine a “Inc. .» Henry 
Yarnall-Waring Co. 


VALVES, LEVER oe 


Cash Company, A. 


Fisher Governor Co. 
Foster Engrg. Co. 


VALVES, NON-RETURN 
Davis Re 


tor 
= alve & Mig. Co., Inc., 


Foster Engrg. 


Co. 
Golden Andereon Valve Specialty 


Co. 
Powell Co., The Wm. 


VALVES, OIL FIRING 
Everlasting Valve Co. 


VALVES, PISTON OPERATED 


Everlasting Valve Co. 


VALVES, PLUG 
Fairbanks Company, The 
Reading-Pratt & Ca 


dy Division 


of American Chain & Cable Co. 


Crane Co. 


by Ser POP SAFETY 


Lunkenheimer Co., The 


Reading-Pratt & 


Cady Division 


of American Chain & Cable Co. 


VALVES, PUMP 


Chapman Valve Mig. Co., The 


Combination Pump 


alve Co. 


Garlock Packing Company 
Williams Gauge Co., The 


VALVES, RADIATOR 


American District Steam Co. 


Crane Co. 


Fairbanks Company, The 
Kennedy Valve Mfg. Co. 
Williams Valve — ayy se 


VALVES, REDUC 
REGULATING AND RELIEF 


Atlas Valve Compan: 
Brown Instrument Co., The 


Cash Company, A 


Cochrane Corporation 
Davis Regulator Co. 
ay Valve & Mfg. Co., Inc., 


e 
Fisher Governor Say 


Foster En 


erg. 
Golden-Anderson ‘Valve Specialty 


aia Corporation 


Northern Equipment Company 

Reading-Pratt & Cady Division 
of American Chain & Cable Co. 

Republic Flow Meters Co. 

Squires Co., The C. E. 

Strong, Carlisle & Hammond Co. 

Swartwout Co., The 





VALVES, STEEL 


Chapman Valve Mfg. Co., The 
Crane Co. 
= Valve & Mfg. Co., Inc., 


Flori Pipe Co., 

Kennedy’ ¥ Valve Mig. Company 

Lunkenheimer Co.. The 

Powell Co., The Wm. : 

Reading-Pratt & Cady Division 
of American Chain & Cable Co. 

R-S Products Corp 

Vogt Machine Co. Inc., Henry 


VALVES, STOP & CHECK 
R-S Products Corp. 

VALVES, THROTTLE 
Everlasting Valve Co. 

VALVES, 3 WAY gu? 4 WAY 
Nicholson & Co. .» W. 

VENTILATING amie 
—— aestaggy agg 

oppus ngte. 0: 

Wing Mfg. C 6 
VIBRATORS, cot 
MAGNET 

Syntron Company 
VOLTAGE REGULATORS 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
WALKWAYS, OPEN STEEL 
Dravo Corporation 
WASTE HEAT RECOVERY 
SYSTEMS 
Babcock & Wilcox Co., The 
Combustion Engrg. Co., Inc. 
WATER COLUMNS AND 
ALARMS 
Ernst Water Column & Gage Co. 
Lunkenheimer Co., The 
Reliance Gauge Column Co., The 
Yarnall-Waring Company 


jipment « and Supplies Advertised Regularly in POWER PLANT ENGINEERING 


WATER Lee ENG 


EQUIPM 
arley Com; any, The 
Pritchard & € i F, 
Yarnall-Warin 


pany 
WATERPROOFING COM- 
POUNDS 


Flexrock Company 
Smooth-On ‘Mig. Co 
WATER PURIFYING AND 
SOFTENING — 
Betz, W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company The 
Cochrane Corporation 
Dearborn Chemical Company 
Dowell In ted 
Elgin Softener Corp 
Graver.Tank & Mic. Co., Inc. 
Infilco Incorporated 
National Aluminate Corporation 
Permutit Co., The 
Proportioneers %, Inc. 
WATER TESTING 
at hth 
W. H. & L. D. 


Buromin Co., The 
Dearborn Chemical Company 
Electric Chemical Co. 
Haering & Co., Inc., D. W. 
National Aluminate ' Corporation 
Permutit Co., The 
Proportioneers %: Inc. 
aylor & Co., W. A 
WATER WALLS 
Babcock & Wilcox Co., The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Springfield Boiler Company 
= LARRIES 
Bar om 5 ee The C. O 
Richardson Scale C 
WELDED PIPE 
Huet Sites Lay c 
idwest Pipin u 
National vanes Mig: Co. 
Tayor Forge & Pine 
WHISTLES 
Lunkenheimer Co., The 





‘ nian Richmond Ave. 


A NEW ane 
OTTER Wa 








jy WELD Pipe | 


“UseWEDGE 
Sobt CHILL RINGS 


There is a new and higher standard of efficiency in 
WELDING PIPE. WEDGE Chill Rings, with the patented 
SPLIT Feature, are responsible. They assure 100% PENE- 
TRATION and STRONGER joints. Stronger joints prevent 
breaks that often cause serious damage. The unretouched 
photos show joints with and without a WEDGE Chill Ring. 
WEDGE Chill Rings deserve your serious consideration. 





100% 


penetration 





50% 


penetration 


WEDGE PROTECTORS, INC. 


Cleveland, Ohio 


SAVE MONEY 
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5 Rearoms Why We Measure 


Our Valuable BY 


1 100% automatic. 


2 No pumps, valves, or auxil- 
iary units needed to read them. 


3 Models available so that readings 
can be taken remotely from or 


directly at the tank. 


Accuracy unaffected by specific 


gravity of tank liquid. 


Approved for gauging hazardous 
liquids by Underwriters’ Labora- 


tories and other similar groups. 


Write for complete details 
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Airetool Manufacturing Co.... Coal Bureau of Upper Mononga- Garlock Packing Co., The..... R 
Air Prebester Corp... 0.5.0... * hela Valley Association...... = General Electric Co... .10-11, 14-15 R 
Aldrich Pomp Go......00s+02. . Cochrane Corporation..... 135,148  Gifford-Wood Co............. * 
Allis-Chalmers Mfg. Co...... 21, 41 Combination Pump Valve Co.. .140 Gilmer Company, Le OR oS ee 117 S: 
American Blower Corp........ as Combustion Engrg. Co., Inc.. .26-27 Globe Steel Tubes Co......... : S 
American Chain & Cable Co., Cook’s Sons, Inc., Adam...... * Golden - appa Valve Spe- RB 

TT er Tee, i@ ¢c Engrg. Corp., Inc...... 123 We Oh cdi a bs ealsceex 146 
American Chimney Corp....... 150 cae i Soke SRS x Graver Tank & Mfg. Co., Inc.. * 
American Coal Burner Co...... i rr eer 101 f 
American District Steam Co... .122 oe seteceai I Haering Co., D. W............ 142 . 

: " ; 7 UGer-riaMiMer, SNC, «+ -+++++- Hagan Corporation. . . .30-31, 42-43 Si 
American Engrg. Company. . .16-17 ; S 
American Pulverizer Co........ 153 Dampney Company of America Hall Laboratories, Inc. . 30-31, 42-43 5 
American Radiator & Standard The aia i sage Hays Corporation, The........ 103 S 

Sentiary. Corp. ...:....4:... tee ea 11g atmszey-Company........-.-- 146 5 
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“KNOWLEDGE IS POWER’ 





E old saying that 
“knowledge is power” 
takes on a new meaning for 
power engineers when they 
install the Richardson Coal 
Scale. With this automatic 
weighing and recording 
unit, you can learn which 
boilers are using coal pro- 
ductively and which are 
wasting. This knowledge means more power from your fuel dollars. 


The Richardson Automatic Coal Scale not only assures you of exact weigh- 
ing, but also provides continuous and accurate records of the amount fed 
to each boiler. 


Of all-welded construction, the Richardson Coal Scale is built extra strong 
for extra long service. 


It can help your plant achieve its maximum power output. Is each of your 
boilers evaporating 11 lbs. of water per pound of coal? 


Write for catalog R-21240. 


RICHARDSON 


RICHARDSON SCALE COMPANY, CLIFTON, N. J. 


Atlanta Boston Chicago Minneapolis Montreal New York 
Omaha Philadelphia} SanFrancisco Pittsburgh _— Toronto ee 
3126 
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FOR VICTORY TODAY 
AUSINESS TOMORROW 








Get This Flag Flying Now! 





This War Savings Flag which flies today 
over companies, large and small, all across 
the land means business. It means, first, 
that 10% of the company’s gross pay roll is 
being invested in War Bonds by the workers 
voluntarily. 


It also means that the employees of all these 
companies are doing their part for Victory 

.. by helping to buy the guns, tanks, and 
planes that America and her allies must have 
to win. 


It means that billions of dollars are being 
diverted from “bidding” for the constantly 
shrinking stock of goods available, thus put- 
ting a brake on inflation. And it means that 
billions of dollars will be held in readiness 
for post-war readjustment. 


Save With 


Think what 10% of the national income, 
saved in War Bonds now, month after month, 
can buy when the war ends! 


For Victory today ... and prosperity tomor- 
row, keep the War Bond Pay-roll Savings 
Plan rolling in your firm. Get that flag fly- 
ing now! Your State War Savings Staff Ad- 
ministrator will gladly explain how you may 
do so. 


If your firm has not already installed the Pay- 

roll Savings Plan, now is the time to do so. 

For full details, plus samples of result-getting . 
literature and promotional helps, write or 

wire: War Savings Staff, Section F, Treasury 

Department, 709 Twelfth Street NW., 

Washington, D. C. 


War Savings Bonds 





This Space Is a Contribution to America's All-Out War Program by 
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The Seat Has Extra Protection 


in CHAPMAN'S 


LIST 960 
SMALL GATE VALVE 


This forged-steel valve won’t take a licking 
from wear on any line from 144“ up to 2”. Because 
the seats (yes, and plugs, too) are superhardened 
by an exclusive Chapman process that now adds 
extra years of wear-resistance to what was already the 
longest-lived small valve made. And even then, when 
wear does finally make its mark, these parts can be 
quickly and easily replaced. 


In opening and closing, these valves respond instantly d the PLUG 
to even the lightest touch, for the quick-acting threads an 
never stick or balk. And as for repacking, that can be ; - t 96 
. | | Lis 

one under full pressure with the valve in the open po- man $ 
sition. This unique small gate valve, with all its exclusive 0 a 10 N 
Chapman plus-values, is made in both inside and out- oTECT U 
side rising stem types, for all pressures up to 800 Ib. at 
750°, or up to 1500 Ib. cold working pressure. Get in 
touch with the Chapman office or warehouse near you. 











3. rue CHAPMAN VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 
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DEAERATING HEATER 


The new Permutit Deaerating Heat- 
er, utilizing exhaust or bled steam, 
is guaranteed to remove all oxygen 
and free CO.. It is designed for pres- 
sures up to 100 pounds or higher. 
Capacities from 12,500 to 1,400,000 
pounds per hour are in service. 
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STEAM 


WATER 


METAL 


FIRE 


ZEO-KARB* H 


The new Permutit Zeo-Karb H water 
softener removes both hardness and 
bicarbonates from the raw water. 
The effluent is soft and reduced in 
total solids and alkalinity. The sul- 
phate-carbonate ratio may be adjust- 
ed as desired by blending. 


HOT LIME SODA 


Lime and soda ash in correct pro- 
portions, precipitate the bulk of the 
hardness as caleium carbonate and 
magnesium hydroxide. The sludge 
that is formed is settled out in the 
settling tank after which the water 
is filtered. Integral deaerator simul- 
taneously removes the oxygen. 


SILICA REMOVAL 


Permutit’s new process is adaptable 
to Hot or Cold Lime Soda treatment. 
and can be applied to existing equip- 
ment. It reduces silica content to any 
degree desired...eliminates scale 
and deposits. The reagents used are 
low in cost and do not add soluble 
by-products. 





F Samak oh <aieeea agit 








